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GEOGRAPHY  OF  MISSOURI. 

Geography,  like  history,  is  never  finished.  As  long  as  the  people 
of  Missouri  adapt  themselves  in  various  way  to  their  geographic 
environment,  so  long  will  the  content  of  the  geography  of  the  state 
change.  The  object  of  this  bulletin  is  to  awaken  interest  in  the 
geography  of  one  of  the  most  interesting  states  from  a  geographic 
point  of  view,  and  to  increase  the  appreciation  and  study  of  the 
content  of  Missouri's  geography. 

The  current  idea  of  geography  makes  it  the  science  that  treats 
of  the  earth  as  the  home  of  life  including  the  distribution*  of  things 
upon  the  earth's  surface  and  the  reasons  for  this  distribution  so  far 
as  they  are  controlled  by  earth  factors.  Looking  at  this  concept  of 
geopraphy,  it  is  seen  that  there  are  two  main  factors,  the  inorganic 
and  the  organic,  or,  in  other  words,  the  physical  and  the  life  factors. 
For  our  purposes,  the  physical  factors  consist  of  the  earth,  its  sur- 
face, drainage,  rocks,  minerals  and  soils;  the  air,  its  temperature, 
moisture  and  movements,  or,  in  short,  climate.  The  organic  factors 
are  the  people  of  Missouri  who  have  at  different  times  and  in  various, 
ways  been  influenced  by  their  geographic  environment.  To  take  a 
concrete  example  which  will  be  elaborated  later,  the  Missouri  River, 
a  navigable  stream,  was  a  factor  to  which  the  settlers  responded 
by  using  it  for  communication  and  by  locating  in  a  narrow  zone 
along  the  river. 

In  taking  up  the  geography  of  Missouri,  the  rocks  of  the  state 
will  be  briefly  described  and  then  the  surface  and  the  factors  which 
have  produced  the  surface,  and  the  soils  will  be  discussed.  These, 
together  with  the  climate,  constitute  the  inorganic  side  of  the  state's 
geography.  The  settlement  and  development  of  the  state  with 
especial  reference  to  these  factors  will  next  be  taken  up. 

I.— ROCKS  OF  MISSOURI. 

The  Bed  Rocks. — With  the  exception  of  a  small  area,  most  of 
the  rocks  in  Missouri  are  sedimentary,  that  is,  they  were  first  de- 
posited in  water  as  mud  or  sand  or  gravel  and  subsequently  hard- 
ened into  rock.  Evidences  of  this  origin  are  found  in  several  char-  ' 
acteristics.  The  stratification  by  which  many  rocks  are  found  in 
layers  or  strata  is  due  to  the  sorting  of  materials  by  streams  or 
currents.  It  is  especially  characteristic  of  shales  and  sandstones. 
Marine  fossils  are  often  found  in  sedimentary  rocks.  Ripple  marks 
made  at  the  bottom  of  shallow  water,  and  sun  cracks  made  by  the 
drying  of  sand  or  mud  are  found  in  old  rocks  as  well  as  in  the  sand 
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and  mud  along  our  streams,  and  indicate  unquestionably  the  water^ 
laid  origin  of  the  rocks. 

The  general  sequence  of  the  rocks  in  the  state  is  shown  in  the 
section,  Figure  1.     Older  rocks,  under- 
lie the  younger.     It  should  be  remem- 
bered  that   this    section    is   generalized 
and  will  not  anywhere  be  found  entire. 
Most    of   the    rocks    of    Missouri    be- 
long to  the  Paleozoic  period.    The  old- 
est     sedimentary      rocks      (Cambrian) 
were  deposited  on  the  old  floor  of  pre- 
.Qambrian   igneous   rocks   which   is   for 
tbe    most    part    deeply      covered      and 
.  ^cheH  only  by  a  few  deep  wells.     For 
most   of   this   and    several     succeeding 
periods,     the    Mississippi    basin    adja- 
cent   to    Missouri    was    for    the    most 
part   a    great    sea   in  'which    the    Cam- 
brian,  Ordovician,    Silurian,    Devonian 
and    Mississippian    rocks    were    depos- 
ited.    The   rocks   of   these  periods   are 
largely      limestone,     although      locall} 
there    are    considerable    beds    of    shale 
and   sandstone.      From   the   geological 
map     (Figure    2)    it    is    seen    that    the 
Devonian  is  a  thin,  discontinuous  bed 
•of    small    importance.      After      the    de- 
position   of    the      Mississippian      lime- 
-stones,   much   of    the   region   was   ele- 
vated  and   the   sea     partly     withdrew. 
The   Pennsylvania!!   period   was  a  time 
•of  oscillations.   The  lands  were  low  and 
level,    and    slight    changes      of      eleva- 
tion altered  the  position  of  the  shore  line,  now  converting  the  region 
into   land   and   again    into    swamps   and    shallow    seas.     The    swamp 
conditions    favored    the    accumulation    of    the    coal    measures    whose 
origin   will   be   briefly   discussed   in   another   chapter.     The    Perinsyl- 
vanian    rocks    are    largely    shale    and    sandstone    with    considerable 
limestone. 

After  the  deposition  of  the  Pennsylvanian  rocks,  most  of  Mis- 
souri was  elevated  and  probably  remained  permanently  above  the 
sea.  In  the  Tertiary  period,  which  is  relatively  very  recent,  south- 
eastern Missouri  was  at  the  northern  end  of  an  embayment  which 
extended  far  southward  and  in  this  arm  of  the  ocean  the  Tertiary 
sediments  which  now  underlie  the  south-eastern  lowlands,  were  de- 
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Fig.  1.  Ideal  geological  sec- 
tion of  Missouri,  (after  Mar- 
but.  (16a) 
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Tertiary  and  Quaternary  CH  Pennsylvania 
Devonian  EHI  ComDrion-Oraovician-Silurian- 
Fig.  2.  Geological  map  and  (  northwest— southeast )  section  of  Missouri. 

posited.     The  Tertiary  sediments  are  sands,  gravels  and  clays,  and 
are  generally  overlain  by  recent  river  deposits. 

In  the  Tertiary  period  the  rocks  of  the  Ozark  region  were  sub-' 
jected  to  a  gentle  folding  with  the  greatest  uplift  in  the  St.  Francois 
Mountain  region.  This  folding  produced  a  dome-like  structure  with 
the  rocks  gently  dipping  in  all  directions  from  the  center  (Figure  2). 
In  consequence  of  this  uplift,  erosion  was  accelerated  with  the  re- 
sult that  the  overlying  rocks  were  stripped  from  the  Ozark  dome. 
The  erosion  was  long  and  vigorous  so  that  hundreds  of  feet  of  rock 
were  removed  and  in  the  area  of  greatest  uplift  the  old  pre-Cambrian 
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floor  of  igneous  rock  is  exposed.  The  process,  indeed,  is  still  in 
progress.  The  Pennsylvania!!  in  all  probability  once  extended  across 
the  Ozarks,  but  has  receded  scores  of  miles  from  the  center  of  uplift. 
The  uplifted  edges  of  the  various  formations  are  being  worn  back 
from  the  center,  not  evenly,  but  irregularly,  retreating  more  rapidly 
where  erosion  is  most  vigorous.  Hence  the  geological  map  shows 
boundaries  that  are  irregular  but  not  so  irregular  as  a  more  detailed 
map  would  show.  Frequently  an  uneroded  area  is  separated  from 
the  main  body  of  rock  and  left  as  an  outlier;  for  instance,  Kings 
Mountain,  in  Howell  County,  remains  to  tell  of  the  former  extension 
of  Mississippian  rock,  the  main  mass  of  which  is  now  far  to  the 
westward. 

Mantle  Rock. — Overlying  the  bed  rock  is  a  layer  of  material 
generally  loose  and  unconsolidated,  so  thick  that  in  many  places 
the  bed  rock  is  rarely  visible.  This  is  the  mantle  rock,  or,  as  it  is 
sometimes  indefinitely  called,  the  soil.  This  mantle  rock  may  result 
from  the  decomposition  of  underlying  rock  (residual)  or  it  may  be 
transported  from  other  places  (transported).  Any  rock  exposed  to 
weathering  will  break  up,  the  soluble  parts  disappearing  and  the 
relatively  insoluble  parts  remaining  as  mantle  rock.  Heat  and  cold 
expand  and  contract  the  rock  and  freezing  aids  the  general  process 
of  breaking  up  rock.  Rain  and  ground  water  dissolve  the  more 
soluble  constituents.  Plant  roots  penetrate  rock  crevices  and  decay- 
ing plants  yield  humic  acid  which  aids  in  rock  disintegration.  These 
are  the  principal  agents  of  weathering. 


A      disintegrated      granite      yields 


-    '  . 
-     •, 


Fig.    3.      Limestone 
Newton  Co. 


with      interbedded    chert, 


mainly  quartz  and  clay. 
Some  igneous  rocks  of 
the  St.  Francois  Moun- 
tains are  so  free  from 
quartz  that  they  have 
yielded  considerable 
beds  of  pure  clay.  A 
sandstone,  the  cement 
of  which  is  dissolved. 
yields  sand.  A  shale 
usually  yields  clay 
with  varying  propor- 
tions of  sand.  A 
limestone,  no  matter 
how  pure,  contains 
some  clay  which  re- 
mains after  the  rock  is 
disintegrated  In  Mis- 
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souri  most  of  the  limestones  contain  considerable  chert  or  flint  (Fig- 
ure 3),  which  also-  remains  in  the  mantle  rock. 

II.— PHYSIOGRAPHIC  PROCESSES. 

All  land  surfaces  are  subject  to  erosion  by  which  process  the 
land  is  ultimately  broken  up  and  carried  to  the  ocean,  a  process 
that  in  combination  with  variation  in  strength  and  attitude  of  rock 
determines  most  of  our  topography  and  drainage  and  greatly  influ- 
ences our  soils.  Normal  erosion  involves  (1)  weathering,  by  which 
process  the  land  is  disintegrated  into  such  a  state  that  it  can  be 
carried  away  by  streams;  (2)  corrasion,  by  which  streams  cut  their 
channels;  (3)  the  carrying  of  t.he  products  of  weathering,  »or  trans- 
portation and  finally  (4)  deposition,  by  which  process  the  land  waste 
is  deposited  en  route  or  finally  in  the  ocean. 

Weathering. — This  .is  inconspicuous  when  observed  for  a  short 
time  but  in  the.  long  run  it  results  in  notable  changes.  Hills  of  crys- 
talline rock  in  the  St.  Francois  Mountains  have  been  reduced  to 


Fig.  4.  "  Elephant  Hocks ",  Graniteville,  Mo.  They  are  residuals  left 
from  the  weathering  of  a  much  larger  mass  ;  "  only  a  fragment  of  a  much 
larger  mass."  Mo.  Geological  Survey,  Vol.  8. 

boulders,  as  in  case  of  the  "Elephant  Rocks,"  huge  to  be  sure,  but 
only  a  fragment  of  the  original  mass  (Figure  4).  Solution  by  ground 
water  in  soluble  limestones  has  given  numerous  caves  through  the 
Ozark  region.  Many  of  the  principles  of  weathering  have  been 
discussed  in  preceding  paragraphs. 

Corrasion. — When    sand,    silt,    pebbles,    and    other    products    of 


10  GEOGRAPHY  OF  MISSOURI 

weathering  are  taken  up  by  a  stream,  the  various  particles  abrade 
each  other  and  they  in  turn  frequently  abrade  the  stream  channel. 
Thus  water-carried  particles  become  somewhat  rounded  or  water 
worn.  In  most  of  Missouri,  the  stream  gravels  are  largely  of  flint; 
their  edges  are  rounded  but  the  pebbles  are  mostly  somewhat  angu- 
lar because  the  flint  is  so  hard  and  because,  for  the  most  part,  the 
gravels  have  not  traveled  far.  This  general  process  of  wear  by,  and 
in  the  stream  is  termed  corrasion'.  A  swift  stream  largely  corrades 
vertically  while  the  corrasion  of  a  sluggish  stream  is  largely  lateral. 
Valleys  are  deepened  largely  by  corrasion  while  their  sides  are  re- 
duced by  weathering. 

Transportation. — By  this  is  meant  the  carrying 'of  the  stream's 
load;  it  depends  on  many  factors,  including  the  stream  velocity 
and  volume,  the  amount  of  load  already  in  the  stream,  the  size, 
weight,  and  shape  of  the  load.  When  any  of  these  factors  vary, 
the  transporting  power  of  the  stream  is  affected.  For  example  when 
a  river  overflows,  its 'velocity  over  the  overflowed  portion  is  checked, 
and  the  stream  is  unable  to  carry  its  load,  which  is  deposited.  The 
Missouri  is  always  muddy  because  of  the  fineness  of  its  load.  A 
rapid  stream  usually  carries  a  coarser  load  than  a  sluggish  stream. 
The  load  of  the  Missouri  has  increased  since  the  tillage  of  the  soils 
in  the  liver's  basin  has  made  them  more  subject  to  erosion. 

Deposition  is  the  converse  of  transportation.  The  final  destiny 
of  a  stream's  load  is  deposition  in  the  ocean  although  the  load  may 
be  deposited  and  taken  up  many  times  before  the  final  deposition. 
The  temporary  deposition  of  streams  can  best  be  treated  in  follow- 
ing paragraphs. 

Streams  and  Valleys. — With  few  exceptions,  valleys  are  largely 
the  work  of  the  streams  which  flow  through  them  although  weather- 
ing aids  in  widening  the  valley  and  furnishes  much  of  the  stream 
load.  Streams  whose  corrasion  is  largely  vertical  cut  comparatively 
narrow,  steep-sided  valleys.  On  the  other  hand,  streams  whose  cor- 
rasion is  largely  lateral,  are  widening  their  valleys. 

Streams  with  wide,  flat-floored  valleys  which  are  covered  at  flood, 
build  flood  plains.  These  level  plains,  as  the  name  implies,  are  built 
on  each  side  of  the  river  where  the  relatively  sluggish  water  .drops 
its  sediment.  Near  the  streams  where  the  water  is  first  checked  the 
greater  part  of  the  stream's  load  is  deposited  and  here,  therefore,  is 
a  belt  of  higher  land,  the  natural  levee.  The  flood  plain,  then,  typi- 
cally includes  the  higher  natural  levee  and  the  lower  lands  toward 
the  limiting  bluffs.  Owing  to  the  swifter  water  by  which  it  was 
deposited,  the  natural  levee  is  typically  sandy  and  the  lower  lands 
are  covered  by  silts  and  clays  which  were  deposited  by.  the  sluggish 
water.  The  usual  local  name  for  flood  plains  is  "river  bottoms".  A 
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tributary  to  a  river  that  is  building  a  flood  plain  can  seldom  enter 
the  river  directly,  owing  to  the  natural  levee,  but  flows  parallel  until 
a  confluence  is  found  lower  down  the  master  stream. 

Streams  that  enter  a  quiet  body  of  water  ordinarily  build  deltas. 
Except  on  a  very  small  scale  Missouri  streams  flow  into  larger 
streams  and  the  conditions  for  delta  formations  are  absent.  How- 
ever when  a  stream  flows  from  a  steep  to  a  gentle  slope,  its  velocity 
is  checked  and  alluvial  fans  or  cones  are  built.  They  are  somewhat 
analagous  to  deltas  but  are  built  on  land  instead  of  in  water.  Typi- 
cally they  are  found  in  the  southern , half  of  the  state  where  streams 
flow  down  a  steep  slope  into  a  flat  floored  valley  where  they  spread 
out  their  detritus  in  a  fan  or  cone  shape.  Farmers  know  them  by 
the  coarse,  cherty  soil  and  often  locate  homes  on  them  because  they 
are  dry,  and  here  shallow  wells  commonly  reach  living  water. 

The  work  of  streams  in  meanders  finds  many  illustrations  in 
Missouri.  The  swifter  current  in  a  meander  is  found  in  the  outer 
and  down-stream  side.  Thus  it  follows  that,  in  a  meander,  corra- 
sion  occurs  on  the  outer  and  down-stream  side,  and  deposition  on 
the  inner  side  (Figure  5).  Meanders  therefore  tend  to  move  down 
stream.  There  is  also  a  tendency  of  a  stream  in  a  meander  to  cut 
across  the  neck  of  the  meander,  thereby  shortening  the  stream 
course  (Figures  47  and  48).  The  old  channel  is  abandoned  and  be- 
comes partly  filled  at  flood.  When  these  abandoned  channels  are 
crescentic  in  shape,  they  are  called  "oxbow"  lakes;  when  they  are 
of  irregular  shape  they  are  called  "sloughs".  Both  features  are  very 
common  in  flood  plains. 


• 
• 


' 

- 


Fig.  5.     A  meander  of  the  Missouri  near  Glasgow.     On  the  north   (  right ) 
side  the  river  is  corradiug  its  bank.    On  the  south  side  it  is  depositing. 
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Many  rivers  of  southern  Missouri  show  incised  meanders  of 
which  those  of  the  Osage  are  among  the  best  examples  in  the  world 
(Figure  12).  In  flood  plain  meanders  (Figure  11),  the  valley  does 
not  meander  with  the  stream,  but,  in  the  case  of  incised  meanders, 
both  stream  and  valley  meander  together.  The  Meramec  meanders 
are  of  this  class.  The  projecting  spurs  are  sharpened  and  finally 
eroded;  near  Pacific  one  of  these  meanders  has  cut  through  its  spur, 
thus  shortening  the  course  of  the  stream.  The  isolated  hill  is  thus 
left  as  the  remnant  of  the  once  projecting  spur. 

Glaciation. — (45b:  48)* — Much  interest  is  often  shown  north  of  the 
Missouri  in  the  discovery  of  boulders  and  pebbles  of  quartz,  granite, 
quartzite,  greenstones  and  other  rocks  entirely  different  from  the 
local  rocks  of  the  state.  They  are  locally  called  "hardheads"  or  "lost 
rocks."  In  the  early  days  they  were  widely  used  for  mill  stones. 
The  geologist  terms  them  erratics  because  they  have  been  transported 
from  afar.  The  agent  that  brought  these  erratics  was  a  continental 
glacier  that  covered  much  of  North  America  north  of  the  Missouri 
and  Ohio.  There  are  no  known  outcrops  of  such  rock  further  south 
than  Minnesota.  Some  of  them  came  from  regions  much  farther 
northward. 

During  the  glacial  period,  continental  glaciers  of  the  type  now 
found  in  Greenland  advanced  southward  from  three  centers  in  Can- 
ada. Glaciers,  like  rivers,  corrade,  transport  and  deposit  material 
(drift)  although  not  in  the. same  way.  A  glacier  corrades  by  push- 
ing aside  or  along  the  mantle  rock,  much  of  which  becomes  im- 
bedded in  the  ice.  Furthermore,  the  rocks  frozen  in  the  base  of 
the  glacier  act  as  tools  by  which  the  underlying  rock  surface  is 
abraded.  In  a  few  places  in  the  state  the  scratches  made  by  these 
imbedded  rocks  are  found  when  the  overlying  drift  has  been  re- 
moved. The  weaker  rock  such  as  limestone  and  shales  that  was 
carried  on  or  in  the  ice  was  mostly  ground  up  in  transit  and  in  con- 
sequence glacial  drift  the  world  over  is  largely  of  clay.  Indeed,  a 
common  term  for  the  drift  is  boulder  clay.  The  most  resistant  rocks 
survived  the  journey  and  were  finally  left  as  erratics. 

When  the  ice  melted,  its  load  was  of  course  dropped  upon  the 
surface  underneath  and  this  deposited  load  constitutes  the  glacial 
drift.  The  drift  in  Missouri  is  Jargely  of  reddish,  well  weathered 
clay,  generally  with  a  large  amount  of  flinty  fragments.  Erratics, 
except  locally,  are  so  rare  as  to  become  objects  of  some  curiosity. 
It  is  pfobable  that  a  large  percentage  of  the  drift,  probably  90  per 
cent,  is  local  and  has  originated  from  the  shales  and  limestones 
within  the  state. 


'These  numbers  refer  to  items  in. the  Bibliography,  page  68. 
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Fiji.    (J.       Diagram     to      illustrate 
the   con  real  men  t    of   the    pre-glucial 

surface    by    drift. 


The  pre-glacial  surface  and  its 
drainage  in  Missouri  are  prac- 
tically unknown,  but  coal  shafts 
and  wells  in  various  places  have 
revealed  what  appear  to  be  pr«. 
glacial  valleys  in  many  cases  not 
coinciding  with  the  present  val- 
leys. The  drift  commonly  maskb 
the  old  topography  except  its 
larger  features  (Figure  6).  It  is  safe  to  say  that  the  old  surface  was 
much  different  from  our  present  topography.  , 

The  glacial  period  did  not  consist  of  a  single  advance  and  reces- 
sion of  the  ice,  but  rather  of  a 
series  of  recurring  advances 
and  retreats,  each  advance 
leaving  its  characteristic  drift. 
The  first  advance  in  this  region 
left  the  Kansan  drift  which 
covers  North  Missouri.  This 
advance  was  followed  by  a 
long  interglacial  period  and 
then  four  other  advances  fol- 
lowed, each  separated  by  au 
interglacial  period.  The  per- 
iods in  order,  beginning  at  the 
earliest,  are  the  Kansan,  Illi- 
noian,  lowan,  Eaily  Wiscon- 
sin and  Late  Wisconsin.  Their 


Kansan    l'-'-'-'-'-:[  Illinoian      -E--I    lowan        \'"iA 
Late  Wisconsin        &Q£3     Eoriy  Wisconsin      I+-H 


Fig.  7.  Map  showing  the  distribu- 
tion in  Missouri  and  adjacent  states 
of  different  glacial  drifts,  after  Calvin, 
Leverett  and  Todd). 


exposed    drifts    are    shown     ii 
Figure  7. 

Various  features  due  to  ice  and  the  water  from  melting  ice  are 
found  in  the  later  drifts,  especially  the  Wisconsin.  Moraines  or 
accumulation  of  drift  beneath  the  ice  or  at  the  margin;  out-wash 
plains,  made  by  the  water  from  the  melting  ice;  drumlins,  which  are 
ovoid  hills  of  drift,  and  other  surface  features  are  found  in  the  later 
drifts.  None  of  these  forms  have  been  recognized  in  the  Kansan 
drift.  Either  they  were  never  formed,  or,  what  is  more  probable, 
they  were  largely  removed  by  the  long  continued  erosion  to  which 
the  Kansan  drift  has  been  subjected.  It  is  probable  that  intensive 
study  of  the  Kansan  drift  will  reveal  traces  of  these  features,  but 
to  ordinary  observation  the  Kansan  drift  is  a  mantle  of  clay  and 
chert  fragments  with  a  fairly  level  surface  except  where  erosion 
has  been  active.  In  Missouri  the  drift  thickens  greatly  to  the  north, 
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not  infrequently  in  the  northern  counties  reaching  a  thickness  of 
150  feet.  Its  southern  margin  is  very  indistinct  and  here  it  is  with 
difficulty  that  the  drift  is  distinguished  from  the  mantle  rock  due 
to  ordinary  weathering. 

The  Loess. — This  is  a  fine  loamy  surface  deposit  extending  prin- 
cipally in  belts  along  the  Missouri  and  Mississippi  Rivers,  and  hence 
often  called  "bluff  formation".  It  is  usually  thickest  at  the  bluffs 
and  thins  out  at  varying  distances  from  them.  Its  limits  are  in- 
definite because  the  loess  becomes  thin  and  also  in  many  places 
resembles  the  mantle  rock  derived  from  local  rock  disintegration. 
In  physical  composition  loess  is  intermediate  between  finest 

sand  and  silt.     It     is     usually 

yellowish  except  when  mixed 
with  humus,  when  it  is  dark. 
Loess  is  often  called  clay,  but 
unlike  clay,  it  does  not  be 
come  very  plastic  when  moist. 
A  notable  peculiarity  of  loess 
is  that  exposed  surfaces  re- 
main practically  uneroded  and 
stand  vertical  for  years  (Fig- 
ure 8).  This  is  well  shown  in 
Kansas  .City  which  is  built 

Fig.  S.    A  road  cut  in  loess,  Saline         upon  this  formation. 
Co.     The  cut  is  about  30  feet  deep. 

There  is  still  discussion  as  to  the  origin  of  loess,  but  so  far  as 
its  origin  in  Missouri  is  concerned,  the  loess  is  probably  fine  dust 
derived  from  river  deposits  and  deposited  by  wind.  The  alternative 
theory  is  that  it  is,  deposited  by  water,  but  in  Missouri  it  is  hard  to 
explain  by  this  hypothesis  its  distribution  in  a  narrow  zone  along 
the  Missouri.  Loess  covers  large  areas  in  Iowa,  Illinois,  the  central 
Rhine  valley,  China,  and  is  rather  widely  distributed  over  the  world. 
It  forms  in  general  an  exceedingly  fertile  soil. 

Land  Forms  and  Their  Underlying  Rocks. — Erosion  is  the  pri- 
mary factor  by  which  the  land  is  worn  away,  but  the  strength,  ar- 
rangement and  attitude  of  rock  are  modifying  factors  that  in  part 
determine  the  altitudes  and  shapes  of  the  land  forms.  If  rock  be 
the  same  throughout,  the  surface  forms  will  depend  entirely  upon 
the  activity  of  erosion.  Where  erosion  is  active,  the  surface  will  be 
lower  and  rougher  than  where  erosion  is  less  efficient.  Thus  in  the 
thick  glacial  drift  which  is  practically  homogeneous,  the  hills,  val- 
leys, divides,  and  other  topographic  features  will  be  due  solely  to 
the  activity  of  erosion.  A  common  example  of  this  is  that,  in  the 
prairie  region,  the  surface  becomes  more  cut  up  (dissected)  near 
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Fig.  9.  Tilot  Knob,  a  hill  of  strong  crystalline  rock  from  which  the 
once  overlyliip  weaker  limestones  have  been  eroded.  The  valley  in  the  fore- 
ground is  underlain  by  limestone,  (courtesy  of  the  Mo.  Pac.  R.  R.) 

the  larger  streams,  for  there  the  tributaries  are  more  numerous  and 
slopes  are  steeper. 

Where  the  rocks  differ  in  strength,  the  stronger  formation 
makes  a  higher  and  often  a  less  dissected  surface  than  the  weaker. 
Thus  the  strong,  hard  crystalline  rocks  of  the  St.  Francois  Moun- 
tains stand  above  the  areas  of  adjacent  weaker  rock  and  are  less 
rugged  in  outline  (Figure  9).  If  rocks  of  unequal  strength  are  tilted, 
the  same  principle  applies,  but  the  shapes  of  the  land  forms  are  dif- 
ferent. The  underlying  weaker  rock  weathers  faster  than  the  over- 
lying stronger  rock  and  the  result  is  a  steep  slope  often  forming 
an  escarpment.  The  strata  overlying  the  stronger  rock  is  stripped 
away,  leaving  a  slope  largely  determined  by  the  dip  of  the  strongef 
rock.  Typically,  then,  the  net  results  of  erosion  in  tilted  rock  of 
varying  strength  is  a  series  of  escarpments  with  gentle  slopes  ex- 
tending back  from  them  and 
all  these  forms  somewhat  par- 
allel. Figure  10  shows  an  ap- 
plication of  these  principles  in 
Missouri. 

Stages  in  Land  Forms.— 
The  land  forms  of  a  given  re- 
gion are  not  fully  described 
when  we  know  only  the 
strength,  structure  and  atti- 
tude of  the  underlying  rocks. 


Fig.    10.     Diagram   to    show      three     es- 
carpments In   southeastern   Missouri.   They    nine     its     work 
are   formed    by    erosion    upon    a    series    of          ' 
tilted   rocks.     The   strong  strata   are   least    the        topography 
eroded  and  make  the  escarpments.     (  after 
Marbut,  45a). 


If     erosion     is       but       begin^ 
in    a    region, 
will       be 
that     where 


different     from 
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erosion  has  been  long  and  vigorously  at  work.  To  illustrate  we  shall 
use  an  example  already  mentioned  in  a  different  connection.  The 
level  prairies  in  North  Central  Missouri  are  in  many  places  poorly 
drained  because  the  streams  are  not  organized  for  their  work.  The 
streams  are  few,  their  tributaries  are  not  well  developed,  they  flow 
in  shallow,  narrow,  steep-sided  valleys  of  low  slopes.  The  divides 
are  wide,  flat,  and  not  distinct,  and  in  consequence  of  the  gentle 
slopes,  the  run  off  of  rainfall  is  poor.  Erosion  has  but  begun  its 
work  of  reducing  the  land  to  sea  level. 

If  we  follow  the  streams  to  an  important  master  stream,  we 
find  the  topography  and  the  stream  habits  are  changing.  The  in- 
creased slope  and  volume  of  the  streams  give  them  greater  efficiency 
As  a  result,  the  tributaries  become  numerous,  the  divides  narrower 
and  more  distinct,  the  valleys  are  deeper  and  wider.  In  other  words, 
we  pass  from  the  prairies  to  the  "rough  country,"  from  erosion  at 
its  early  inefficient  stage  to  its  more  efficient  stage.  For  the  sake  of 
conciseness  we  say  that  the  prairie  is  in  the  youthful  stage  and  the 
rough  country  is  in  an  early  mature  stage. 

In  maturity  streams  are  at  their  maximum  vigor,  the  region  is 
thoroughly  drained  and  the  topography  relatively  rugged.  Later  the 
valleys  widen  and  the  main  streams  develop  such  gentle  slopes  that 
the  streams  begin  to  erode  laterally. 

After  long  continued  erosion,  the  stage  of  age  appears.  In  this 
stage  the  divides  are  worn  to  gentle  rounding  outlines,  the  valleys 
are  relatively  shallow,  the  streams  have  low  gradients  and  the  topog- 
raphy becomes  "rolling"  instead  of  rugged.  The  landscape  regains 
'something  of  the  appearance  of  youth,  but  the  developed  stream  or- 
ganization secures  good  drainage. 

It  should  be  remembered  that  the  time  during  which  a  region 
/  passes  through  the  stages  of  the  cycle  or  erosion  varies  with  many 
factors,  chief  of  which  are  the  vigor  of  erosion  and  the  strength  of 
the  rocks.  The  interesting  Osage  valley  furnishes  a  fine  example. 
(Figures  11  and  12).  In  the  upper  valley  in  the  weaker  rock  the 
slopes  are  gentle,  the  valley  is  wide,  the  divides  broad  and  rolling, 
and  the  stream  is  relatively  sluggish.  The  lower  valley  shows  con- 
trasts in  all  these  features.  In  both  cases  the  stream. meanders  but, 
in  the  upper  valley,  the  meanders  are  of  the  flood  plain  type  while, 
in  the  lower  valley,  they  are  incised.  The  upper  valley  in  the  weak 
rocks  has  reached  the  stage  of  late  maturity  or  age  while  during 
the  same  period,  the  lower  valley  in  the  stronger  rocks  has  only 
reached  middle  maturity:  Thus  the  upper  valley,  while  younger  in 
age,  is  older  in  stage. 

To  understand  and  appreciate  the  physiography  of  Missouri,  one 
:must  have  in  mind  these  three  basal  factors,  process,  structure,  and 
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Figure  11 


Figure  12. 


Fig.  11  shows  the  wide  upper  Osage  valley  in     weak    rock.     In  Figure  12 
JH  shown  the  narrow  lower  Usage  valley  in  strong  rock. 

stage,  which  will   be   used   in   the   following  chapter  to   describe   the 
various  provinces  of  the  state. 

III.— PHYSIOGRAPHIC  PROVINCES  OF  MISSOURI. 

The  foregoing  principles  all  have  notable  application  in  Missouri. 
It  is  first  to  be   noted  that   Missouri  is   not   sharply  distinct  physio- 


Fig.  13.   Physiographic  Provinces  of  Missouri.     (  after  Marbut ). 
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graphically  from  the  bordering  states  and  that  the  various  topo- 
graphic divisions  or  as  frequently  called,  physiographic  provinces, 
are  not  confined  to  this  state  but  are  shared  with  neighboring  states. 
Four  areas,  markedly  distinct  in  topography  and  usually  distinct 
in  geology  and  soils,  are  to  be  found  in  Missouri:  The  Ozarks,  the 
Prairies,  the  Mississippi  Lowland,  and  the  Mississippi-Missouri  val- 
leys. (Figure  13). 

THE  OZARKS. 

t 

We  have  noted  in  preceding  paragraphs  that  the  rocks  of 
Missouri  dip  gently  away  in  all  directions  from  the  St.  Francois 
Mountains  and  that  the  younger  overlying  rocks  once  covering  the 
crystalline  rocks  of  the  St.  Francois  Mountains,  have  been  eroded, 
leaving  the  old  rocks  exposed  along  parts  of  this  center  of  uplift 
where  the  up-folding  was  most  pronounced.  The  rugged  country 
about  this  center  of  uplift  is  everywhere  known  as  the  Ozarks,  but 
the  division  between  the  Ozark's  and  the  Prairies  is  both  geological 
and  physiographic.  The  outer  rim  of  the  Ozarks  in  Missouri  is 
defined  by  the  Mississippian  (Figure  2),  although  in  Arkansas  the 
Ozarks  also  include  the  dissected  country  underlain  by  the  Pennsyl- 
vanian.  The  Ozarks  in  general  are  more  dissected  than  the  prairies 
and  in  general  are  higher  although  it  must  be  remembered  that  there 
,  are  large  areas  of  level  country  in  the  Ozark  region  and,  moreover, 

considerable  areas  of  dissected  country  in  the  Prairies. 

The  Ozarks  as  a  whole  may  be  conveniently  divided  into  four 
regions:  the  Ozark  Center,  the  Ozark  Plateau,  the  Ozark  Border, 
and  the  Boston  Mountains,  the  latter  being  in  northern  Arkansas. 
The  distribution  of  these  provinces  is  shown  in  Figure  13.  The 
boundaries  between  the  provinces  as  shown  in  the  map  are  gener- 
alized. Indeed  the  exact  boundary  between  the  divisions  can  seldom  \ 
be  located  by  one  on  the  ground.  If  exactly  drawn,  the  boundaries 
would  be  much  more  irregular  than  shown  in  the  generalized  map. 

The  Ozark  Center  is  not  the  geographic,  but  rather  the  geologi- 
cal center,  of  the  region.     Here  are  the  oldest  rocks  surrounded  by 
semi-concentric    belts    of   younger   rocks.      The    distinction    between 
/       these  and  surrounding  areas  is  also  topographic.     Here  is  the  most 

dissected  area  in  the  Ozarks.     There  are  practically  no  level  areas 

I 

except  very  narrow  flood  plains   along  some  streams.     It  is  a  ma-* 
turely  dissected  region. 

The  Center  is  composed  of  a  core  of  very  old  crystalline  rocks, 
mainly  granites  and  porphyries  and  a  surrounding  belt  of  sedimen- 
tary rocks,  mostly  limestones.  The  hills  on  the  crystalline  rocks  are 
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rounded  and  somewhat  dome- 
shaped  (Figure  14).  They  are 
not  the  result  of  recent  ero- 
sion but  were  eroded  in  pre- 
Cambrian  time,  then  covered 
by  sediments  which  hardened 
into  rock,  and  have  again  been 
exposed  during  the  present  cy- 
cle. The  old  pre-Cambrian  sur- 
face is  most  thoroughly  ex- 
posed in  the  St.  Francois  Moun- 
tains from  which  the  »overlying 
limestone  has  in  some  cases* 
been  entirely  stripped  and  in 
other  instances,  for  exam- 
ple in  the  Arcadia  Valley, 
a  small  area  of  limestone  still  lingers  in  the  valleys  (Figure  15).  As 
far  west  as  Shannon  County,  these  old  hills  have  been  uncovered 
either  singly  or  in  groups  and,  so  to  speak,  stand  as  islands  in  an 
ocean  of  limestone. 


Fig.  14.     Map  of  a  portion  of  the  St. 
Francois    Mountains. 


Limesrone 


Iqneous   Rock 


Fig.  15.  Section  from  Arcadia, 
northwestward  across  Shepherd  Moun- 
tain. See  Figure  14.  (Vertical  scale 
greatly  exaggerated  ). 


Mil* 


Fig.  16.  An  area  in  the  lime- 
stone region  of  the  Oz.irk  Cen- 
ter. Contour  interval  100  feet. 
DeSoto  Quadrangle,  U.  S.  Geo- 
logical Survey. 


The  hills  in  the  sedimentary  rocks  of  this  province  are  due  to 
the  erosion  of  the  present  cycle.  The  surface  of  the  original  plain 
has  been  so  thoroughly  cut  up  that  the  topography  is  mainly  one 
of  steep  slopes,  of  long  narrow  irregular  ridges  between  steep  sided 
valleys.  Figure  16  shows  an  area  rather  typical  of  the  limestone 
Ozark  Center. 

The  Ozark  Plateau  occupies  the  west  central  part  of  the  Ozark 
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region  in  Missouri.  It  is  a  dissected  plateau  and  a  considerable  por- 
tion of  the  old  plain  surface  still  remains  on  the  relatively  flat  di- 
vides. The  underlying  rock  as  elsewhere  in  the  Ozarks  in  Missouri 
is  mainly  limestone.  The  southern  part  of  the  plateau  is  rougher 
than  the  northern  part. 

The  Ozark  Border  surrounds  the  outer  provinces  in  a  nearly 
complete  circle.  It  is  an  irregular  zone  developed  in  gently  tilted 
strata  of  limestone.  This  zone  is  transitional  between  the  dissected 
Ozarks  and  the  smooth  prairies.  Its  topographic  features  are  easily 
explained  in  light  of  the  preceding  discussion  of  tilted  rocks.  In 
general,  the  rock  underlying  the  Mississippi  limestones  which 
form  this  province  is  relatively  weak.  Here,  then,  we  have  condi- 
tions which  favor  the  development  of  a  steep  slope  facing  the  Ozark 
Plateau  and  a  gentle  slope  extending  toward  the  Prairie  Plains. 
The  diagram,  Figure  17,  illustrates  these  features.  The  upturned 
edges  of  the  Mississippian  limestones  are  eroded  less  rapidly  than 
the  underlying  limestone.  This  escarpment,  termed  by  Marbut  the 
Burlington  escarpment  from  the  overlying  Burlington  limestone,  is 
a  persistent  feature  in  Southwestern  Missouri.  It  extends  for  miles, 
not  as  a  clear  cut  slope  but  as  a  dissected  range  of  hills.  West  of 
this  escarpment  is  a  plain,  termed  by  Marbut  the  Springfield  Plain, 


Fig.    17   .  Diagram    showing   the    relations   of   the   Springfield    Plain.    Bur- 
llngtou  Escarpment  and  St.  Francois  Mountains  to  the  underlying  rocks. 
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which  is  a  part  of  the  Ozark  Border.  (45a).  In  general  the  Border 
is  relatively  smooth  as  compared  with  the  rest  of  the  Ozark  region 
and  slopes  gently  away  from  the  Center.  Indeed  the  border  in  South- 
western Missouri  is  frequently  called  the  "Southwestern  Prairies". 

Evolution  of  Ozark  Topography. — While  a  wide  view  over  al- 
most any  portion  of  the  Ozarks  in  Missouri  shows  a  rough  surface, 
yet  it  is  seen  that  the  higher  hills  reach  something  of  the  same  alti- 
tude. Moreover  a  considerable  number  of  relatively  smooth  high 
areas  are  found.  A  notable  example  is  the  broad  flat  ridge  along 
the  Frisco  Railroad  from  Pacific  to  Springfield.  The  railroad  runs 
for  miles  on  a  surface  where  there  is  no  more  cut  and  fill  than  in 
the  prairies.  These  and  other  facts  point  to  a  time  when  tlfe  Ozarks 
in  Missouri,  at  least,  were  worn  to  a  fairly,  level  plain.  Long  con- 
tinued erosion  after  the  doming  of  the  Ozark  region  reduced  the 
area  to  a  fairly  level,  low  plain.  The  entire  region  was  then  elevated 
with  the  result  that  the  streams  acquired  new  energy  and  the  present 
topography  is  due  to  erosion  on  this  old  plain.  The  Ozark  region  in 
Missouri  is  therefore  an  old  plain  which  is  maturely  dissected. 

Expressing  these  facts  concisely,  the  Ozark  area  was  nearly  pene- 
plained,  a  re-elevation  interrupted  the  first  cycle  and  started  another 
cycle  in  which  we  now  find  the  topography.  As  before  stated,  sev- 
eral remnants  of  the  old  plain  still  stand  unreduced.  They  are 
usually  called  prairies  and  are  especially  numerous  near  the  border. 
The  narrow,  long,  unreduced  area  between  Pacific  and  Springfield 


Fig.  18.     Diagram   showing  the   Boston    Mountains  and     the       Burlington 
Ksr.-irpmonf,  and  their  relations  to  the  underlying  rocks. 
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occurs  because  it  is  the  divide  between  the  Missouri  and  Mississippi 
drainage.  The  stream  head  waters  have  not  yet  reached  the  flat  di- 
vide and  dissected  it.  Generally  speaking,  the  dissection  is  greatest 
at  the  geological  center  and  decreases  outward,  although  there  are 
many  exceptions  to  this  statement. 

The  Boston  Mountains  (41;  23)  are  in  Arkansas  south  of  the 
Ozark  border.  In  structure  they  are  a  counterpart  of  the  Burlington 
Escarpment.  They  are  underlain  by  Pennsylvanian  shales  and  sand- 
stones, under  which  are  the  limestones  of  the  Mississippian;  all 
of  the  rocks  dip  southward.  Hence  the  Boston  Mountains  are  a 
dissected  plateau  much  rougher  and  less  fertile  than  the  adjacent 
Ozark  Border  and  Plateau  to  which  it  descends  by  a  well  defined, 
irregular  escarpment  in  places  several  hundred  feet  in  h'eight  (Figure 
18). 

THE  PRAIRIE  PLAINS. 

The  Prairie  Plains  are  distinguished  from  the  Ozarks  by  their 
topography  and  geology.  As  the  surface  of  the  Ozarks  is  largely 
the  result  of  the  underlying  rock,  so  the  main  features  of  the  prairies 
are  largely  due  to  their  underlying  formations.  While  the  prairie 
plains  are  generally  level  or  rolling,  yet  portions  are  quite  as  much 
dissected  as  any  area  in  the  Ozarks.  The  rocks  underlying  the 
prairies  are  coal  measures  or  Pennsylvanian,  and  are  largely  shales 
and  limestones.  Like  the  rocks  of  the  Ozark  region,  they  dip  away 
from  the  Ozark  Center  but  at  a  very  low  angle. .  From  such  a  struc- 
ture is  derived  the  succession  of  plains  and  escarpments  as  is  found 
for  example  in  the  Burlington  Escarpment  and  the  Springfield  Plain, 
but  these  features  are  not  generally  so  pronounced  as  in  the  Ozark 
region. 

South  of  the  Missouri  River  the  Prairie  Plains  are  rolling.    Wide, 
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Fig.  19.    "Wide  valleys  and  rounded  divides"  in  the  Old  Prairie,  Barton  Co. 
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gentle  sloped  valleys,  streams  with  gentle  grades  and  broad  flood 
plains,  and  broad,  rounded  divides  are  characteristic  (Figue  19). 
The  streams  are  well  organized  and  numerous  branching  tributaries 
aid  in  the  drainage.  The  Prairie  Plains  north  of  the  Missouri  are 
level  except  for  the  relatively  narrow  and  steep  sided  valleys  (Figure 
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Fig.  20.     Rolling  Glacial    Prairie.     Sullivan   Co. 

20).  The  divides  are  flat  rather  than  rounded  "and  the  streams  have 
not  extended  their  tributaries  to  drain  the  entire  surface  of  the  flat 
divides,  although  many  of  the  larger  streams  are  graded.  In  short, 
the  southwestern  prairie  plains  are  mature  in  stage,  while  the 
northern  plains  are  youthful  or  early  mature.  The  prevalent  shales 
of  this  division  south  of  the  Missouri  have  worn  more  rapidly  than 
the  limestones  of  the  Ozarks  and  hence  are  in  a  later  stage,  although 
the  same  age.  The  same  stage  was  undoubtedly  reached  in  the  north- 
ern plains,  but  these  were  covered  by  glacial  drift  which  has  partly 
masked  the  smaller  topographic  details  and  superimposed  on  the  old 
surface  a  topography  that  is  relatively  young.  Along  the  boundary 
between  the  upper  and  the  lower  coal  measures  on  an  irregular  line 
from  Cass  County  to  Mercer  County,  there  is  a  well  marked  escarp- 
ment. 

It  should  be  remembered  that  these  descriptions  are  general  and 
considerable  areas  in  each  are  exceptional.  Along  all  the  larger 
streams  there  is  a  belt  of  dissected  country  even  in  the  southwestern 
plains.  These  prairies  extend  northward  and  westward  and  form 
a  part  of  the  plains  of  the  Mississippi  Basin. 

It  will  be  evident  that  there  are  two  great  types  of  prairies,  the 
old  and  the  new,  or  the  prairies  developed  by  long  erosion  on  the 
relatively  weak  coal  measures  of  the  southwest  and  the  prairies  on 
the  recent  covering  of  glacial  till  over  the  northern  half  of  the  state. 
In  contrast  with  the  Glacial  or  New  Prairies  the  prairies  of  south- 
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western  Missouri  can  be  termed  the  Old  Prairies.  The  New  Prairies 
are  largely  constructional  in  origin;  the  Old  Prairies,  largely  destruc- 
tional.  The  Old  Prairies  have  the  smoothness  of  long  continued 
erosion;  the  New  Prairies  that  of  but  brief  erosion. 

THE  MISSISSIPPI  LOWLAND. 

This  lowland  is  usually  known  in  the  state  as  the  Southeastern 
Lowland.  It  begins  near  Cape  Girardeau  and  extends  southward 
through  Arkansas  to  Mississippi  and  Louisiana  and  forms  what  is 
called  the  Mississippi  Lowlands.  The  discussion  will  be  confined  to 
the  part  in  this  state  and  is  entirely  a  condensation  of  Professor  Mar- 
but's  excellent  monograph  of  the  region  (46). 


Fig.  21.     Map  of  the  Mississippi  Lowlands  in  Missouri. 
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The  southeastern  lowlands,  as  its  plural  name  implies,  is  not  a 
single  physiographic  division,  but  rather  three  lowlands  separated 
by  two  well  defined  ridges,  bne  of  which,  Crowley's  Ridge,  is  sharply 
defined.  The  main  features  are  brought  out  in  the  map,  Figure  21. 

From  Cape  Girardeau  southwestward  past  Poplar  Bluff  is  a  well 
defined  bluff,  in  places  200  feet  high.  Southeast  of  this  bluff  is  a 
lowland  which  is  limited  by  Crowley's  Ridge.  This  ridge,  al- 
though not  high,  is  a  prominent  feature  because  of  its  relative 
height  above  the  level  lowlands.  Near  Delta  it  is  broken  by 
a  wide  gap  and  is  continued  northward  by  a  ridge  known  locally  as 
Commerce  Hills  or  Benton  Ridge.  East  of  Crowley's  Ridge  is  a 
wide  level,  lowland  which  is  interrupted  at  Sikeston  by  a  IQW,  incon- 
spicuous ridge  extending  southward  past  New  Madrid.  Beyond  this 
ridge  is  a  lowland  extending  across  the  Mississippi  into  Kentucky 
and  Tennesse,e. 

The  broad  eastern  lowland,  the  prominent  Crowley's  Ridge  and 
the  narrow  western  lowland  have  long  excited  inquiry  as  to  their" 
origin.  As  early  as  1818  the  traveler  Darby,  looking  from  Poplar 
Bluff,  observed  that  the  western  lowland  "must  have  been  an  old 
course  of  the  Mississippi"  (9a). 

The  development  of  this  region  illustrates  oh  a  large  scale  the 
process  of  stream  capture  by  which  one  stream  may  send  out  a 
tributary  and  annex  another  stream.  Formerly  the  Mississippi  River 
turned  southwestward  at  Cape  Girardeau  and  flowed  along  the 
western  lowland  past  Poplar  Bluff.  The  Ohio  flowed  somewhat  west 
of  its  present  course,  the  two  river  courses  being  approximately  par- 
allel. Under  such  conditions,  one  stream  is  very  likely  to  lower  its 
channel  faster  than  the  other.  The  tributaries  of  the  stronger 
stream  have  an  advantage  and  they  will  ordinarily  extend  back  and 
divert  the  weaker  stream  into  the  stronger.  In  this  instance  the 
Ohio  was  the  stronger.  In  Figure  24  the  early  approximate  position 
of  the  two  rivers  is  shown.  Both  had  reached  grade  and  had  opened 
wide  valleys,  that  of  the  Ohio  being  much  the  wider.  Crowley's 


Fig.  22.  First  relative  posi- 
tions of  the  Old  Ohio  and  the 
Old  Mississippi.  (  after  Marbut. 
46). 


Fig.  23.  The  courses  of  the 
Ohio  and  the  Mississippi  after 
the  first  capture.  ( after  Mar- 
but.  46). 
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Fig.  24.     The  Gorge  of  tlie  Mississippi.     Benton   Co.     (after  M;irbut  ). 

Ridge  then  extended  a  considerable  distance  farther  east  than  at 
present.  Finally  a  tributary  from  the  Ohio  extended  northwestward 
through  Crowley's  Ridge,  captured  the  Mississippi  near  Delta  and 
diverted  the  river  into  the  Ohio  (Figure  23).  The  Mississippi  fol- 
lowed this  course  and  opened  a  valley  nearly  ten  miles  wide,  this 
valley  now  separating  Crowley's  Ridge  and  Benton  Ridge.  Again 
the  masterful  Ohio  reached  northward  by  a  tributary  and  captured 
the  Mississippi  near  Commerce,  and  this  new  valley  is  the  one  now 
followed  by  the  Mississippi  (Figure  24).  This  valley  has  a  width 
of  only  about  a  tenth  that  of  the  valley  due  to  the  first  capture,  and 
its  narrowness  shows  how  much  more  recently  it  was  made. 

Summarizing,  Crowley's  Ridge,  formerly  wider  than  at  present,  lay 
between  the  Ohio  and  the  Mississippi.  -  Both  rivers  had  passed  from 
youthful  to  mature  habits  and  had  opened  wide  valleys.  The  Ohio, 
being  somewhat  lower  and  carrying  a  load  less  heavy  than  that  of 
the  Mississippi,  possessed  an  advantage  over  the  latter.  Twice  the 
Ohio  tributaries  reached  backward  and  captured  the  Mississippi; 
once  at  the  gap  near  Delta  and  later  at  the  present  gorge  at  Com- 
merce. 

THE   RIVER   LOWLANDS. 

Flood  plains  fringe  not  only  the  Mississippi  and  the  Missouri, 
but  many  of  their  more  important  tributaries.  Their  total  area  con- 
stitutes a  not  inconsiderable  portion  of  the  state.  The  general  fea- 
tures of  these  alluvial  lowlands  are  simple  and  have  been  discussed 
before.  Their  streams  .are  practically  all  graded.  They  meander 
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freely  in  their  flood  plains,  at  places  touching  the  enclosing  bluffs. 
The  natural  levee  with  its  sandy  soil  is  found  along  the  stream  and 
lower  land  or  swamps  are  found  back  towards  the  bluffs.  Fragments 
of  natural  levee,  cut  off  lakes  and  sloughs  mark  old  and  deserted 
channels  of  the  rivers.  The  Missouri  flood  plain  between  Kansas 
City  and  St.  Louis  has  an  average  width  of  less  than  three  miles  for 
the  eastern  half.  The  western  half,  which  is  in  the  weaker  coal 
measures,  is  nearly  three  times  as  wide  on  the  average.  It  is  also 
wide  above  Kansas  City.  The  Mississippi  flood  plain  has  an  average 
width  along  the  state  of  about  five  miles,  but  near  Cape  Girardeau 
it  narrows  to  about  a  mile.  Below  Commerce  the  flood  plain  widens 
and  becomes  merged  in  the  Southeast  Lowland.  Along'the  state  line, 
more  of  the  flood  plain  is  in  Illinois  than  in  Missouri.  The  Grand 
and  Chariton  have  flood  plains  five  or  more  miles  wide  and  many 
other  streams,  especially  in  the  prairies,  have  wide  flood  plains. 

IV.— SOILS  OF  MISSOURI.    (73,  74) 

A  description  of  the  known  facts  about  the  soils  of  Missouri 
would  fill  several  volumes  and  only  a  beginning  of  soil  investigation 
has  been  made.  Here  perhaps  more  than  in  any  other  subject  the 
average  person,  whether  a  farmer  or  not,  can  do  first-hand  research 
work.  The  soil  composition,  structure,  texture,  and  moisture  can  be 
easily  observed  while  all  about  are  the  crop  laboratories  where  the 
responses  of  crops  to  various  soil  types  and  methods  of  cultivation 
are  easily  observable  and  are  profitable  for  study  from  an  economic 
standpoint.  For  school  work,  the  study  of  soils  is  an  unfailing  source 
of  interesting  materials. 

Soils  from  a  physical  point  of  view  may  be  considered  under 
three  heads,  their  texture,  the  topography  of  the  region,  and  their 
origin.  Texture  ranges  from  heavy  clays  and  silts  through  the 
jnedium  loams  to  the  light  sands.  Loams  are  mixtures  of  clay  or 
silt  with  sand.  If  the  sand  and  other  constituents  are  about  equal, 
it  is  a  loam;  if  the  clay  predominates,  we  have  a  clay  loam,  or  if  the 
sand  predominates,  it  is  a  sandy  loam.  A  full  description  of  the 
different  types  may  be  found  in  almost  any.  book  on  soils. 

The  topography  is  of  vital  importance  in  soil  drainage,  itself  a 
most  important  factor.  If  there  is  the  good  stream  development 
of  early  maturity  or  age,  there  is  good  drainage,  as  in  portions  of 
/  the  glacial  prairie  near,  the  principal  streams.  Where  the  region 
is  in  youth,  the  surface  flat,  the  stream  organization  poorly  developed 
as  in  portions  of  the  glacial  prairies  and  lowlands,  the  drainage  is 
poor.  Again  in  regions  of  mid  maturity,  drainage  is  too  good  for 
the  soils.  In  the  loess  belt  the  balance  between  rainfall  and  run  off 
is  such  that  a  plentiful  humus  has  been  produced  and  these  soils  are 
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extremely   fertile.     The    relation    between    stage   and   soils    is    easily 
observed  and  is  an  interesting  local  study. 

As  to  origin,  soils  may  be  derived  from  the  underlying  rock 
(residual)  or  be  carried  into  the  region  (transported).  Residual 
soils,  of  course,  vary  with  the  kind  of  rock  from  which  they  are 
derived.  Limestone  in  general  yields  clays,  silts,  and  heavy  loams 
which  are  the  prevailing  soils  of  Missouri.  Shales  yield  soils  vary- 
ing with  the  composition  of  the  parent  rock,  and  ranging  from 
heavy  to  sandy  loams.  Sandstones  yield  sands  and  sandy  loams. 
Very  interesting  variations  in  soils  derived  from  different  rocks  ar- 
ranged in  narrow  belts  are  found  in  the  Ozarks  of  ^which  a  fine 
example  is  described  in  the  Soil  Report  of  Cape  Girardeau  County 
(74). 

The  most  important  transported  soils  are  those  carried  by  water 
(alluvial),  by  ice  (glacial)  and  by  wind  (aeolian).  The  alluvial  soils 

of  the  flood  plains  are  prominent 
in  Missouri  since  nearly  every  im- 
portant stream  is  flanked  by  these 
"bottom  soils."  Typically  the 
higher  natural  levee  is  of  sands  and 
sandy  loams,  while  the  lower  back 
lands  have  clays,  silts,  and  heavy 
loams.  Corn  grows  well  upon  the 
higher  loams  and  wheat  upon  the 
heavier  soils,  so  that  one  may 
often  stand  on  the  bluff  overlooking 
a  broad  flood  plain  and  see  the 


Fig.  2o.  Flood  plain  soils  along 
the  Missouri.  The  dotted  areas 
represent  sands  and  sandy  loams  ; 
the  other  areas  are  silts  and  clays. 
Saline  Co.  (  U.  S.  Soil  Survey.) 


different  soil  types  mapped  by  ap- 
propriate crops  on  the  flood  plain 
beneath.  However,  owing  to  tht 
meandering  haits  of  most  of  oui 
larger  streams,  the  alluvial  soils  are  of  an  arrangement  far  from 
simple.  Figure  25,  which  shows  a  small  area  of  alluvial  soils,  will 
indicate  their  "patchy"  arrangement. 

The  glacial  soils  cover  approximately  one  half  of  the  state.  They 
are  derived  from  weathered  drift  which  is  largely  composed  of  clay. 
The  glaciers  in  reaching  Missouri  passed  over  large  areas  of  lime- 
stone and  in  consequence  the  till  is  largely  composed  of  limestone 
products  and  of  their  disintegration.  The  soils  are  largely  clays  and 
loams.  Their  texture  is  rather  uniform  and  drainage  and  topography 
are  especially  important  factors.  The  glacial  soils  in  this  part  of 
the  Mississippi  Basin  rank  high  in  fertility. 

Although  of  not  great  area  in  the  state,  the  loess  is  a  very  pro- 
ductive soil,  these  soils  being  perhaps  the  most  productive  in  the 
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world.  Under  another  paragraph  it  was  noted  that  there  is  still 
some  discussion  as  to  the  origin  of  loess,  but  in  Missouri  it  is  gen- 
erally considered  as  wind  blown,  or  eolian.  It  is  usually  a  silty 
loam  with  its  soil  dark  from  included  humus  and  its  subsoil  yellow 
in  color.  The  glacial  soils,  as  has  been  before  noted,  vary  consider- 
ably with  the  topography,  since  the  till  from  which  they  are  derived 
is  remarkably  uniform.  The  rolling  prairie  has  good  drainage  and 
is  productive.  The  level  prairie  has  comparatively  poor  drainage, 
but  when  drained,  is  fertile.  The  Black  Prairies  are  portions  of  the. 
Glacial  Prairies  which  have  a  somewhat  slow  drainage  and  a  high 
percent  of  humus,  or  partly  decayed  vegetable  matter.  They  are  a 
part  of  the  famous  black  soil  area  of  the  Middle  West.' 

The  soils  of  the  Old  Prairie  are  clays,  silts,  and  heavy  loams 
for  the  most  part.  These  heavy  soils  need  adequate  drainage  which 
is  provided  by  the  mature  drainage  and  excellent  run  off  of  the 
region.  In  general,  these  soils  are  productive  far  above  the  general 
average  of  the  United  States. 

Alluvial    soils,   other    things    being   equal,    are    among   the    most 
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Fig.  26.  Section  of  upper  and 
lower  coal  measures  in  Mncon 
Co.  The  total  thickness  is  about 
180  feet.  ( after  Gordon,  Mo. 
Geological  Survey  ). 


Fig.  27.  The  Western  Co;il 
Field.  The  dotted  area  indi- 
cates proved  workable  coal  ; 
the  enclosed  area,  possible 
workable  coal.  ( U.  S.  Geo- 
logical Survey  41 ). 
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productive.  But  in  most  cases,  they  require  somewhat  expensive 
artificial  drainage.  The  state  law  provides  for  drainage  districts  and 
they  have  been  organized  to  a  slight  extent  along  the  Missouri  and 
the  Mississippi  and  to  a  considerable  extent  in  the  lowlands.  The 
soils  of  the  alluvial  belt  show  all  variations  from  heavy  clays  to  sands. 
The  Ozark  soils  (73)  as  would  be  expected  show  a  great  variety. 
As  we  have  seen,  there  are  many  outcrops  of  different  rocks  due 
to  the  gentle  up-folding  of  the  region.  Again  there  is  every  grada- 
tion in  dissection  from  the  prairie-like  areas  of  much  of  the  western  i 
border  to  the  minutely  dissected  areas  of  the  center.  These  various 
stages  of  dissection  with  their  varying  degrees  of  drainage  and  ero- 
sion would  yield  a  variety  of  soils  quite  independent  of  the  variable 
underlying  rocks.  Most  of  the  Ozark  rocks  are  limestone  often  con- 
taining considerable  chert.  The  resulting  soils  are  largely  clays, 
silts,  and  heavy  loams,  which  are  much  modified  by  various  degrees 
of  erosion  to  which  they  have  been  subjected.  Compared  with  the 
other  types  of  soils  in  Missouri,  the  Ozark  soils  as  a  whole  are  re- 
latively infertile,  although  in  more  densely  settled  states,  a  high  per- 
centage would  be  classified  as  productive.  The  methods  of  extensive 
agriculture  that  prevail  on  the  prairies  must  be  modified  for  the 
Ozark  soils. 

V.— MINERAL  DEPOSITS  OF  MISSOURI. 

Coal. — (33,  41).  We  have  briefly  referred  to  coal  bearing  rocks 
of  the  Pennsylvanian  period  whose  distribution  is  shown  in  Figure  2. 
The  origin  of  these  coal  beds  is  explained  in  all  text-books  and 
need  be  treated  here  only  in  outline.  First,  there  were  extensive 
swampy  areas  in  which  vegetable  matter  accumulated  and  was  par- 
tially preserved  from  decay.  At  times  these  swamps  were  submerged 
beneath  the  sea  and  the  sand  and  mud  deposited  over  the  accumu- 
lated peat  beds,  and  ultimately  hardened  to  sandstones  and  shales. 
The  accumulations  and  oscillations  recurred  many  times,  resulting  ) 

in  alternating  beds  of  rocks  and  coal,  the  coal  always  forming  but 
a  small  fraction  of  the  total  thickness  of  the  coal  measures  or  rocks 
in  which  coal  is  commonly  found.  The  arrangement  is  well  shown  V 

in  the  section  (Figure  26)  in  one  of  the  best  fields  in  the  state  where 
but  a  small  per  cent  of  the  total  thickness  of  coal  measures  is  coal,  ' 
and  not  all  the  coal  is  workable  because  of  the  thinness  of  the  seams. 
The  coal  of  Missouri  is  bituminous  and  the  coal  field  is  part  of  the 
western  field,  one  of  the  largest  fields  in  North  America,  cover- 
ing portions  of  several  states  (Figure  27).  Much  of  the  coal  is  un- 
developed. 

Iron. — The  early  exploitation  of  lead  in  Missouri  led  to  the  dis- 
covery and  ultilization  of  the  iron  ores  in  the  lead  district  About 
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1816  a  furnace  near  Ironton  smelted  ores  taken  from  Shepherd  Moun 
tain.  In  the  thirties  the  rich  ores  ot 
Iron  Mountain  and  Pilot  Knob  were, 
utilized.  The  production  was  in- 
creased by  the  building  of  the  Iron 
Mountain  Railroad,  which  was  ex- 
tended to  this  region  in  1858  when 
an  outlet  was  provided  for  the  ore. 
The  production  increased,  reaching 
its  maximum  in  1887,  after  which  it 
declined,  owing  to  the  exhaustion  of 
the  rich  bodies  of  ore.  In  Crawford 
County  ore  was  mined  and  smelted 
in  the  twenties.  The  map  (Figure 
28)  shows  considerable  ore  in  the 
state,  but  at  present  it  is  largely  un- 


Fig.  28.  Principal  iron  ore 
regions  in  Missouri,  1909.  (  U. 
S.  Geological  Survey  ). 


worked  because  of  the  rich  accessible  ores  in  the   Minnesota,   Wis- 
consin and  Alabama  fields. 

Glass  Sand.  —  The  Cambro-Silurian  have  several  beds  of  thick 
white  sandstone  that  is  mostly  unconsolidated.  In  the  early  thirties 
these  beds  were  explored  and  their  usefulness  for  the  manufacture  of 
glass  was  appreciated.  Glass  sand  from  the  beds  below  St.  Louis  was 
early  an  important  product,  some  of  it  being  shipped  as  far  east  as 
Pittsburg.  Cheap  coal  and  sand,  together  with  a  good  market,  have 
been  factors  in  concentrating  an  important  center  of  glass  manufac- 
ture at  Crystal  City,  St.  Louis,  and  that  vicinity. 

Lead  and  Zinc  (37,  38,  39,  40,  41,  42)  occur  in  many  counties  of 
the  state,  but  the  prominent  areas  that  are  now  productive  are  in  three 

districts,  the  southeastern,  central 
and  southwestern  (Figure  29). 
Zinc  and  lead  may  be  described 
together,  since  they  are  often  asso- 
ciated minerals;  they  occur  to- 
gether in  the  central  and  in  the 
southwestern  districts. 

The  principal  ore  of  lead  in  Mis- 
souri is  galena,  a  mineral  -com- 
posed of  lead  and  sulphur.  It  is  a. 
heavy,  dark  colored  mineral,  local- 
ly called  "blue  mineral."  The  prin- 

cipal ore  of  zinc  is  sphalerite,  corn- 

.  T 

posed   of  zinc  and   sulphur.     Local 

names   are   "Jack,"     "black     jack," 


Fig.  29.     Map   showing  tbe 
main   lead   and   zinc   districts 

Win" 
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"rosin  jack"  and  "blende."  Zinc  carbonate  and  zinc  silicate  are  also 
found.  The  ores  are  always  associated  with  rock  and  other  minerals, 
called  "gangue,"  from  which  they  must  be  separated.  The  ores  may 
be  scattered  in  small  particles  through  the  rock  (disseminated)  or  in 
jirregular  bodies  (Figures  30  and  31).  Again  they  may  be  in  small, 
Jrregular  masses  in  the  mantle  rock.  This  latter  form  was  the  one 


Fig.  30.     Lead   ore  in   limestone.     St. 
Francois  Co.     (  after  Buckley  ). 


Fig.  31.  An  irregular  zinc 
ore  body  in  limestone.  Law- 
rence Co.  ( after  Winslow.) 


usually  mined  in  the  early  days,  since  it  was  most  accessible.  Geolo- 
gists agree  that  lead  and  zinc  ores  were  deposited  by  water  percolat- 
ing through  the  rocks,  but  why  the  ground  water  concentrated  the 
deposits  in  certain  districts  is  still  undecided. 

VI.— CLIMATE  OF  MISSOURI. 

Like  the  physiographic  provinces  of  the  state,  the  climate  of  Mis- 
souri is  not  peculiar  to  this  state,  but  rather  is  shared  with  the  sur- 
rounding states  of  the  Central  Mississippi  Basin.  For  our  purposes 
the  climate  of  Missouri  can  be  described  under  four  heads:  sunshine, 
temperature,  precipitation  and  winds.  Climate  is  distinguished  from 
weather  in  that  it  is  the  average  condition  of  the  weather.  Weather 
is  the  condition  for  a  shorter  period.  Thus  we  speak  of  the  climate 
of  Missouri,  but  the  spring  weather  or  ,the  weather  for  a  day  or  a 
week. 

Sunshine  as  generally  used  means  the  time  during  which  the  sun 
is  shining.  It  depends  mainly  on  two  factors:  the  length  of  day  and 
the  degree  of  cloudiness.  In  this  respect  Missouri's  sunshine  reaches 
about  60  per  cent  of  possible  sunshine,  which  is  10  per  cent  above  the 
average  for  the  United  States. 

Temperature  is  the  resultant  of  several  factors.  The  primary 
factor  is  the  heat  from  the  sun  (insolation)  which  varies  with  the  in- 
clination of  the  sun's  rays  and  with  the  length  of  day.  Winds  transport 
warm  or  cool  air  from  one  region  to  another.  Temperature  on  the 
average  the  world  over  decreases  with  altitude  at  an  average  rate  of 
one  degree  for  every  300  feet,  a  rate,  however,  subject  to  great  local 
variations.  Radiation  of  heat  already  absorbed  varies  with  several 
factors,  including  the  state  of  the  sky,  clear  or  cloudy,  wind  move- 
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ment  and  the  nature  of  the  soil.    Slopes  are  locally  very  important. 

Temperature  records  should  show  many  facts  aside  from  the  mean 
.annual  temperature  that  is  usually  given.  For  example,  the  mean  an- 
nual temperature  of  Missouri  is  54  degrees.  This  does  not  indicate 
its  seasonal,  monthly  or  daily  distribution,  and  crops  must  be  handled 
with  respect  to  the  seasonal  temperature  and  to  maximum  and  mini- 
mum temperatures.  In  other  words,  the  average  hot  and  cold  periods 
should  also  be  given. 
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Fig.  32.  Annual  temperature  graphs  of  St. 
Louis  and  St.  Paul  ( continental  )  and  San 
Francisco  (marine). 

The  yearly  temperature  type  of  Missouri,  like  that  of  all  the  in- 
terior states,  is  continental  as  compared  to  portions  of  the  Pacific 
States,  which  is  marine.  The  graphs  in  Figure  32  of  St.  Louis  and  St. 
Paul  and  of  San  Francisco  bring  out  the  contrasts  of  the  two  types. 
The  continental  climate  has  great  extremes  of  summer  and  winter 
and  the  same  contrasts  appear  in  the  daily  temperatures  (Figure  33). 
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Fig.    33.     Graphs    of   daily     temperatures,     St. 
Louis  and   San   Francisco. 
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Fi£.   34.     Contour    map    of   Missouri.     Contour   interval,    200   feet.      ( after 
.Miirbiit,  45a  ). 


Fijf.  35.     Annual  temperature  map  of  Missouri  from  averages  of  21  years, 
after  George  Keeder,  U.  S.  Weather  Bureau  ). 
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There  are  no  great  extremes  of  elevations  in  Missouri  as  a  whole. 
The  higher  Ozarks  show  a  somewhat  cooler  temperature,  but  the  ten- 
dency is  checked  by  their  more  southerly  position.  The  isotherms 
(Figure  35)  show  a  difference  in  annual  temperatures  of  about  ten 
degrees  between  the  northern  and  the  southern  parts  of  the  state. 
The  higher  altitude  and  more  northerly  latitude  account  for  the  more 
rapid  change  to  the  northwest.  Two  cool  areas  in  the  Ozarks  are  due 
to  local  elevation,  the  St.  Francois  Mountains  and  the  high  plateau 
east  of  Springfield  (Figure  34).  The  hottest  area  is  in  the 'southeast 
lowland,  its  temperature  being  due  to  its  southerly  latitude  and  its  low 
altitude.  From  the  annual  isotherms  Missouri  is  seen  to  have  the 
same  average  temperature  as  most  states  to  the  eastward  in  the  same 
latitude,  except  the  Allegheny  Plateau  in  West  Virginia.  'So  far  as 
annual  temperature  is  concerned  it  has  the  same  as  much  of  the  Pa- 
cific Coast,  but  the  Coast  has  a  more  even  temperature,  due  to  the 
oceanic  influence.  Missouri  belongs  to  that  large  group  of  states  hav- 
ing a  hot  summer  and  a  cold  winter. 

Winds. — All  the  United  States  except  Southern  California  and 
possibly  Southern  Florida  lie  in  a  system  of  winds  whose  general 
direction  is  westerly  and  southwesterly;  in  other  words,  the  zone  of 
the  westerlies.  South  of  us  is  the  zone  of  trade  winds  which  during 
the  summer  reach  Florida  and  California. 

Cyclones  and  Anticyclones. — Without  careful  observation  it  is  not 


Fitr.  36.  Cyclone  and  anticyclone,  Feb.  14.  1908.  The  heavy  arrows  show 
Uie  path  of  the  cyclone,  Feb.  12-16,  the  lighter  arrows,  the  wind  directions  ; 
the  dates  show  the  successive  positions  of  the  cyclone's  center.  The  dotted 
ureas  were  rainy  and  cloudy  ;  the  areas  indicated  by  crosses  were  regions 
where  snow  was  falling  on  Feb.  14. 
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at  once  evident  that  most  of  our  winds  are  westerly,  since  they  blow 
from  all  possible  directions.  The  reason  for  this  variability  in  wind 
direction  is  to  be  found  in  the  cyclones  and  anticyclones  which  are 
peculiar  to  this  belt  of  westerly  winds. 

The  term  cyclone,  properly  used,  means  a  rotating  system  of 
winds  moving  from  west  to  east  with  the  prevailing  drift  (Figure  36). 
For  the  violent  local  whirling  storms  to  which  the  term  is  often  ap- 
plied, the  term  tornado  is  the  better.  When  there  is  a  large  area  of 
light  air,  the  surrounding  heavier  air  flows  toward  it  from  all  direc- 
tion and  forces  up  the  lighter  air  in  the  center.  If  the  earth  were 
not  rotating,  these  winds  would  in  a  large  measure  blow  straight  into 
the  low  pressure  area  and  force  the  lighter  air  up.  The  earth's  rota- 
tion deflects  southerly  winds  to  the  east  and  northerly  winds  to  the 
west.  In  consequence,  the  winds  enter  the  low  spirally  instead  of 
straight  (Figure  36). 

Anticyclones  have  heavy  air  at  the  center  which  blows  out  in  all 
directions  toward  the  higher  air.  Here  again  the  rotation  of  the  earth 
deflects  the  northerly  winds  eastward  and  th'e  southerly  winds  west- 
ward (Figure  36).  The  air  movement  in  an  anticyclone  is  with  the 
hands  of  the  clock  or  clockwise,  while  the  rotation  in  the  cyclone  is 
counter-clockwise. 

Cyclones  and  anticyclones  are  usually  associated,  a  cyclone  sel- 
dom appearing  without  an  adjacent  anticyclone.  Both  are  hundreds 
of  miles  in  diameter,  a  cyclone  or  an  anticyclone  not  infrequently  oc- 
cupying all  of  the  United  States  east  of  the  Rocky  Mountains. 

Precipitation  in  the  forms  of  rain,  snow,  dew  and  frost  is  always 
due  to  the  cooling  of  air  below  its  dew  point.  The  air  even  in  the 
droughts  of  our  summer  is  well  supplied  with  water  vapor,  but  there 
is  no  precipitation  because  the  vapor-bearing  air  does  no't  become 
sufficiently  cooled.  Air  is  cooled  to  the  point  of  precipitation  in  sev- 
eral ways.  Most  important  of  all  is  the  cooling  by  rising.  When  air 
rises,  as  for  example  in  the  center  of  a  cyclone  or  in  passing  over  a 
mountain  range,  it  cools  in  two  ways:  in  rising  the  air  expands  and 
is  thereby  cooled,  and,  furthermore,  it  comes  into  contact  with  cooler 
air 'and  is  somewhat  chilled.  This  is  the  origin  of  most  of  our  im- 
portant rains.  Again  a  mixture  of  warm  and  cool  air  will  often  chill 
the;  former  to  its  dew  point  and  cause  precipitation.  Locally,  warm, 
mojst  air  passing  over  cool  surfaces  is  frequently  so  chilled  that  fogs 
result,  such  as  we  see  in  spring  over  a  river. 

Our  summer  thunder  storms  illustrate  these  principles.  They 
usually  occur  when  there  are  no  strong  cyclones  or  anticyclones.  In 
the  afternoon  the  air  becomes  heated,  rises  and  is  chilled  to  its  dew 
point;Mand  the  storm  slowly  drifts  eastward-  with  the  westerly  drift, 
giving  the  familiar  phenomenon  of  our  summer  rains  coming  from  the 
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Fig.    37.      Mean    annual    rainfall    of    Missouri   from    averages    of   21    years. 
{  after  George  Keeder,  U.  S.  Weather  Bureau). 

west.     Other  thunder  storms  are  connected  with  the   movement  of 
cyclones. 

The  average  annual  rainfall  of  Missouri  as  a  whole  is  39  inches 
(Figure  37).  The  state  lies  well  within  the  humid  belt  of  the  United 
States.  But  the  average  rainfall,  like  the  average  temperature  of  a 
place,  gives  but  little  idea  of  the  important  factor  of  distribution. 
Some  parts  of  California  with  an  average  annual  rainfall  of  over  20 
inches  are  so  dry  during  the  crop  season  that  irrigation  is  necessary, 
For  most  of  the  United  States  the  critical  crop  months  are  from 
March  to  August,  the  growing  season.  For  most  crops,  a  dry  har- 

-  vesting  season  is  desirable. 
Missouri  as  well  as  most  of 
the  Plains  states  west  of  the 
Mississippi  and  east  of  the 
ninety-eighth  meridian  has 
a  very  favorable  distribution 
of  rainfall.  The  graphs  in 
Figure  38  bring  out  this  fact 
by  comparing  the  distribu- 
tion with  that  of  the  East- 
ern and  the  Pacific  states. 

The  weather  of  most  of 
the  United  States  is  inti- 
mately connected  with  cy- 
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Fig.  38.    Graphs  showing  the  yearly  dis- 
tribution   of    precipitation      at     Columbia, 
Mo.,    Washington,    D.    C.,    and    San    Fran- 
cisco, Cal. 
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clones.  Were  it  not  for  cyclones  and  anti-cyclones,  '  one  day's 
weather  would  be  much  like  that  of  another,  a  condition  that  obtains 
in  belts  of  relatively  constant  winds  as  the  trade  wind  belt.  These 
movements  during  the  fall,  winter  and  spring  months  progress  at 
an  average  rate  of  about  30  miles  an  hour  and  average,  perhaps,  two 
or  three  each  week. 

Each  cyclone  and  its  usually  following  anticyclone  is  a  weather 
unit  by  itself.  The  temperature,  precipitation,  winds  and  cloudiness 
are  in  marked  contrast  in  front  of  and  behind  the  whirls.  East  of  a 
cyclone  the  winds  are  easterly,  the  temperature  relatively  warm  and 
the  sky  usually  cloudy.  West,  the  winds  are  westerly,  the  sky  usually 
clear  or  clearing  as  the  anticyclone  follows. 

In  the  cyclonic  control  the  preceding  principles  find  application. 
In  front  of  a  cyclone  the  warm  southerly  winds  are  cooling  and  there- 
fore likely  to  yield  clouds  and  rain  or  snow,  especially  when  they  rise 
in  the  center  of  the  cyclone.  These  winds  are,  for  the  most  part,  fy 

warm,  because  they  blow  from  southerly  latitudes,  and  because  the 
prevalent  cloudiness  retards  radiation.  Back  of  a  cyclone  the  winds  ^ 

are  cooler  because  they  are  westerly  and  northwesterly.  They  in  part 
proceed  from  the  cool  anticyclone  area  and  the  -clear  skies  favor  radi- 
ation. Since  they  are  becoming  warmer,  these  winds  are  not  liable 
to  produce  either  clouds  or  precipitation.  The  cool  or  cold  weather  •  • 

back  of  a  cyclone  is  increased  by  the  active  radiation  due  to  the  clear 
skies. 

It  is  readily  seen  that  much  of  the  weather  of  Missouri  depends 
upon  its  position  with  respect  to  the  average  paths  of  the  centers  of 
cyclones  and  anticyclones.  By  far  the  larger  number  follow  paths 
north  of  Missouri;  the  state  is  far  to  the  southward  of.  the  average 
path  and  this  fact  in  part  explains  the  general  southerly  direction  of 
our  winds.  Most  of  the  whirls  enter  from  the  northwest,  swing 
around  Lake  Michigan,  and  depart  through  New  England  or  the  St. 
Lawrence  Valley.  They  swing  farther  south  in  winter  than  in  sum- 
mer. They  are  also  the  most  numerous,  strongest  and  best  developed 
in  winter  and  weakest  in  summer. 

Our  severe  winter  storms  are  usually  caused  by  a  cyclone  whose 
path  lies  far  south  of  the  average  paths.  The  storm  of  February  14,  ? 

1898,  is  typical  (Figure  36).  On  February  12th  a  well-defined  cyclone 
appeared  in  Nevada.  As  it  came  eastward  it  caused  northeast-to- 
southeast  winds  in  Missouri.  Warm  temperatures  and  rain  occurred 
in  Missouri  and  the  states  to  the  eastward,  while  snow  fell  to  the 
northwestward.'  By  February  15th  the  cyclone  had  moved  north- 
eastward until  its  center  was  in  New  York  and  the  upper  Mississippi 
Basin  was  in  its  western  quadrants.  Westerly  winds,  clear  skies  and  j 

lower  temperatures  prevailed    during    the    passage    of    the    western 
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Fig.  39.  Generalized  weather  changes  in  Missouri  during  the  passage  of 
tli«  cyclone  and  anticyclone,  Feb.  13-17,  1908.  (Figure  36).  The  wind  arrows 
tit  the  right  show  the  changes  in  wind  direction. 

quadrants  of  the  cyclone  and  the  following  anticyclone.  During  the 
five  days  occupied  by  the  migration  of  the  cyclone  and  the  anticyclone 
the  temperatures  in  the  state  had  a  range  of  about  thirty  degrees. 
The  changes  during  this  time  are  shown  in  Figure  39. 

The  "cold  waves"  occur  during  the  passage  of  cyclones.  If  the 
cyclone  center  passes  south  of  us,  a  blizzard  is  likely  to  ensue.  "Hot 
waves"  occur  typically  when  a  sluggish  cyclone  to  the  north  of  us 
draws  .. southerly  breezes  .  for  many  days.  Occasionally  a  sluggish 
anticyclone  moves  in  a  southerly  path  and  forces  warm  air  over  the 
northern  states.  Again  during  July  and  August,  there  are  few  cyclones 
and  anticyclones.  The  high  temperature  is  due  largely  to  insolation 
and  the  absence  of  cooling  breezes  is  due  to  a  lack  of  or  weakness 
of,  cyclones. 

t  Frosts. — As  a  climatic  factor  conditioning  many  crops,  frost  is 
extremely  important.  For  example,  the  summer  temperature  and 
rainfall  of  much  of  Missouri  is  favorable  for  cotton  growing,  but  the 
frost-free  season  is  for  the  state  as  a  whole  too  short  for  the  present 
varieties.  The  general  conditions  favoring  frost  are  clear  skies  and 
quiet  air.  These  conditions  are  best  met  'in  the  anticyclonic  weather  of 
spring  and  autumn.  But  frost  is  largely  local,  depending  on  many 
factors,  as  the  kind  of  soil,  the  altitude  and  the  slopes.  In  general,, 
valleys  are  more  subject  to  frost  than  the  adjacent  hills.  The  cooler,, 
heavier  air  of  the  hills  flows  down  the  hill  slopes  into  the  valleys,  the 
warm  air  is  displaced  and  is  forced  upward.  Often  the  foliage  on  hill 
sides  shows  the  usual  frost  line.  As  to  frost,  Missouri  is  about  mid- 
way between  the  Northern  and  the  Southern  states. 

Perhaps   no  other  geographic  factor  is  so   easily  and  profitably 
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studied  as  climate.  Even  each  school  district  has  a  local  climate  of 
its  own;  especially  are  frosts,  dews,  fogs  and  local  rains  easily  studied. 
The  United  States  Weather  Bureau  needs  local  data  and  will  publish 
well  kept  observations  in  the  Monthly  Weather  Review  published  at 
Washington. 

VII.— SETTLEMENT  OF  MISSOURI. 
EXPLORATION. 

The  riparian  region  of  Missouri  was  early  explored,  first  along 
the  Mississippi  and  later  along  the  Missouri  and  its  tributaries.  The 
easy  portages  between  the  Great  Lakes  and  the  Mississippi  early  led 
the  French  voyageurs  down  the  Mississippi.  The  journeys  of  Mar- 
quette  and  Joliet  (1673)  and  La  Salle  (1682)  opened  the  way  for  the 
explorer  and  trader.  At  least  as  early  as  1700  lead  had  been  found 
in  the  Meramec  Basin  and  lead,  excepting  the  precious  metals,  was 
the  most  desirable  metal  for  the  trader  (39  a).  By  1703,  it  is  a  matter 
of  record  that  French  explorers  had  been  guided  up  the  Missouri, 
which  at  that  time  was  believed  to  afford  a  passage  to  the  Pacific 
(62  a),  and  it  is  probable  that  unrecorded  voyages  had  been  made 
before  that  time.  The  French  were  primarily  traders  and  not  set- 
tlers, and  followed  a  fur  supply  that  rapidly  receded  westward.  The 
record  of  their  explorations  is  found  in  the  numerous  place  names 
of  streams  along  the  Mississippi  and  Missouri.  The  easy  pathway, 
therefore,  afforded  by  the  rivers,  both  from  the  north  and  from  the 
south,  together  with  the  accessible  lead  ore  in  southeast  Missouri, 
expedited  the  early  exploration  by  the  French. 

The  census  of  1790  shows  a  fairly  dense  population  on  the  Illinois 
side  of  the  flood  plain  of  the  Mississippi  between  St.  Louis  and 
Chester.  Here  the  river  for  the  most  part  flows  along  the  western 
part  of  its  valley,  leaving  a  wide,  fairly^  continuous  lowland  to  the 
eastward.  Accessibility,  fertile  and  easily  tilled  land,  and  the  lucra- 
tive fur  trade  located  a  zone  of  French  settlement  here  and  a  con- 
siderable French  population  had  settled  on  the  Missouri  side.  The 
flood  plain  in  the  vicinity  of  St.  Genevieve  was  well  settled  and  there 
was  a  considerable  commerce  in  salt  evaporated  along  the  Saline 
River  and  considerable  quantities  of  bacon  and  flour  were  exported 
down  the  river  to  New  Orleans  and  up  the  river  to  St.  Louis.  The 
•"  fall  of  the  streams  flowing  eastward  from  the  Ozark  border  afforded 
water  power  by  which  the  flour  was  manufactured.  The  lead  region 
of  the  Ozark  Center  and  Border  was  settled  by  both  Americans  and 
Frenchmen.  Mine  La  Motte,  Bonne  Terre  and  other  place  names  of 
towns  recall  the  French  element  in  the  population.  The  lead  was 
crudely  smelted  and  found  river  transportation  at  St.  Louis,  Her- 
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4'  culaneum  and  St.  Genevievc,  whence  it  was  shipped  to  points  along 

the  connecting  rivers,  to  the  eastern  states  by  way  of  the  Ohio  and 
to  the  West  Indies  from  New  Orleans.  The  Lewis  and  Clark  expe- 
dition in  1804  advertised  Missouri  and  opened  the  way  for  settlement 
and  further  exploration.  From  the  Missouri  and  Mississippi  a  skirmish 
line  of  trappers  went  up  the  tributary  valleys  and  opened  the  way  for 
settlement.  Many  of  the  traders  and  trappers  settled  and  formed 
nuclei  around  which  settlements  gathered. 

I  SETTLEMENT. 

General   Factors. — Like   the   topography   and   climate,   the   settle- 
}  ment  of  Missouri  was  only  partially  local;  it  was  a  part  of  a  general 

i  westward  movement  from  the  East.     The  rise  of  steamboat  naviga- 

4-  tion,  the  completion  of  the  Erie  Canal,  the  cessation  of  Indian  hos- 

tilities and  the  large  number  of  Europeans  forced  into  America  as  a 

/  result  of  the  Napoleonic  wars,  were  some  of  the  larger  factors  that 

hastened  immigration  westward  (66  a).  This  migration  into  the  Mid- 
dle Mississippi  Basin  was  largely  directed  by  two  national  highways. 
The  Mohawk  pass  in  New  York  offered  an  easy  roadway  to  the  Great 
Lakes,  with  the  result  that  the  northern  parts,  of  the  states  bordering 
on  this  great  highway  were  largely  settled  from  New  England  and 
New  York.  To  the  southward  the  Ohio  Valley  offered  a  natural  route 
from  the  Middle  Atlantic  States,  and  in  consequence  it  was  followed 
by  settlers  from  Pennsylvania,  Virginia,  the  Carolinas,  Kentucky  and 
Tennessee.  The  line  of  westward  movement  was  an  irregular  line 
extending  far  up  the  valleys  and  bulging  to  the  southward  until  with 
the  opening  of  the  Erie  Canal  and  the  extension  of  east-west  rail- 
roads the  line  of  settlements  extended  northwesterly. 

Missouri  lay  across  one  of  the  principal  lines  of  westward  move- 
ment. Both  the  Mississippi  and  the  Missouri  valleys  led  away  from 
the  Ohio  Valley  route.  Missouri  was  very  largely  settled  from  the 
states  of  the  northern  South.  In  1850,  of  those  not  born  in  the  state, 
12  per  cent  came  from  Kentucky,  8  per  cent  from  Tennessee  and  over 
45  per  cent  came  from  the  slave  states.  The  Kanawha,  Cumberland 

jf  and  Tennessee  rivers  afforded  an  easy,  exit  from  Kentucky  and  Ten- 

A  nessee  to  the  Ohio.    The  soil  and  climate  were  not  unlike  those  of  the 

•*  •  home  states,  and  while  many  of  the  settlers  did  not  own  slaves,  yet 

they  were  accustomed  to  slavery.     Moreover,  since  by  the  Ordinance 

t  of  1787  slavery  was  excluded  from  the  states  north  of  the  Ohio,  Mis- 

souri was  somewhat  more  congenial  to  settlers  from  the  South, 
although  it  must  be  remembered  that  in  1850,  when  we  have  the  earli- 

J  est  census  statistics  on  nationality,  over  30  per  cent  of  Missouri's  in- 

habitants  came   from   northern    states.     The    state   was    well   known 
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along  its  main  streams,  since  trappers  and  fur  traders  had  been  long 
at  work  before  the  Lewis  and  Clark  expedition  in  1804.  Just  as  New 
Englanders  found  a  climate  and  glaciated  topography  familiar  to  them 
in  the  Northern  Mississippi  Basin,  Southern  settlers  found  institu- 
tions, climate,  and,  in  some  degree,  soils  to  which  they  were  accus- 
tomed. 

Settlement  of  the  Physiographic  Provinces. — The  Alluvial  and 
Loess  Belt  was  naturally  early  settled,  although  the  lead  regions  of 
the  Ozark  Border  and  Center  were  early  explored  and  thinly  settled. 
However,  like  most  mining  settlements,  the  latter  regions  were  not 
sought  by  home  seekers  and  their  population  was  somewhat  transient. 
By  1810  the  Mississippi  Flood  Plain  below  St.  Louis  was  settled  by 
an  agricultural  population  and  a  line  of  settlement  extended  back 
about  50  miles  from  the  river  (14  a).  The  settlement,  however,  did 
not  move  steadily  up  the  alluvial  lowland,  but  leaped  from  St.  Louis 
to  the  famous  "Boone's  Lick  Country,"  where  the  flood  plain  and 
Loess  Belt  widens  and  graded  valleys  extend  far  to  the  northward. 
The  flood  plain  from  St.  Louis  northward  along  the  Mississippi  is 
largely  on  the  Illinois  side.  The  settlement  along  the  Missouri  ex- 
tended in  a  dense  zone  by  1830  to  the  Platte  Region  which  was  yet  in 
control  of  Indians  (Figure  40). 

There  were  many  reasons  for  this  early  settlement  along  the 
alluvial  lowlands  and  adjacent  loess  belt.  They  ^were  easily  reached 
by  boat  and  the  river  afforded  an  easy  journey  to  markets.  The  soil 
on  the  natural  levee  along  the  river  is  a  sandy  loam,  easily  tilled  and  \ 

fertile.  Water  supply  and  timber  were  at  hand.  The  settlement  of 
the  prairies  was  deferred  in  most  of  the  prairie  states  until  the  bot- 
tom lands  had  been  taken  up.  There  was  a  widespread  misadaptation 
•due  to  the  fact  that  the  immigrants  from  the  East  were  unused  to 
prairies  (12  a).  The  prairies  were  exposed  to  the  sweep  of  the  winds 
and  were  considered  bleak  and  inhospitable  in  winter.  There  were 
few  springs,  and  water  for  man  and  beast  was  not  always  easy  to 
obtain.  In  many  instances  the  first  cisterns  were  unsuccessful  wells 
that  were  allowed  to  fill  with  rain  water.  The  relatively  impervious 
clay  held  the  water  and  furnished  a  cheap  cistern.  The  soil  was  very 
tough  and  difficult  to  plough  with  the  implements  then  in  use.  The 
prairies  were  for  the  most  part  devoid  of  timber  and  this  was  con- 
sidered as  an  indication  of  infertility,  for  the  better  lands  in  the  East 
were  timbered.  Moreover,  the  timber  was  needed  for  fuel,  fences 
and  cabins.  The  flood  plain  soils  were  timbered,  easily  available  and 
the  herbage  of  the  moist  areas  remained  green  through  the  winter 
and  afforded  winter  pasturage  (14  b).  The  discovery  of  the  fertility 
of  prairie  soil  was  largely  accidental  and  for  nearly  a  generation  the 
prejudice  persisted. 
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Fig.  40.  Population  per  square 
miles  of  Missouri  at  different  de- 
cades in  the  different  Physio- 
graphic divisions. 
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There  were  many  disadvantages  associated  with  life  on  the  flood 
plain.  Portions  are  subject  to  yearly  floods  and  every  few  years 
practically  all  the  lowland  is  under  water  during  the  June  floods. 
Buildings,  fuel,  fences  and  stock  were  swept  away.  After  each  flood 
there  was  usually  an  epidemic  of  malaria  or  "river  fever."  Portions 
of  the  flood  plain  enclosed  between  the  bluffs  and  the  river  often 
were  social  units  and  were  settled  by  relatives  or  former  acquaint- 
ances. After  a  flood  an  entire  community  would  often  emigrate 
elsewhere,  frequently  to  the  prairie. 

It  was  fortunate  that  the  wide  flood  plain  in  the  Boone's  Lick 
country  was  bordered  by  the  wide  loess  belt.  When  because  of  the 
floods,  the  malaria  or  the  pressure  of  incoming  immigratipn,  the  flood 
plain  settlers  moved  on,  they  found  near  at  hand  the  loamy  loess, 
which,  in  contrast  to  the  prairies,  was  well  drained  and  its  soil  was 
much  more  easily  tilled  than  the  heavy  clay  of  the  adjacent  prairies. 
The  movement  to  the  loess  belt  was  not  sudden,  as  a  whole,  and  was 
presaged  by  the  use  of  that  belt  for  summer  pasturage.  The  early 
and  dense  settlement  in  the  Boone's  Lick  country  was  perhaps  ac- 
celerated by  salt  springs  which  afforded  this  useful  commodity  and 
gave  the  name  to  the  region. 

The  population  maps  show  that  the  dense  population  rapidly  ex- 
tended along  this  belt  up  the  Missouri  in  marked  contrast  to  the  less 
rapid  growth  along  the  flood  plains  of  the  Mississippi  below  St.  Louis. 
It  is  an  interesting  fact  that  during  the  latter  part  of  the  slavery 
period  the  slave  population  was  most  dense  on  the  flood  plain  and 
loess  belt  of  the  Boone's  Lick  country  (Figure  41). 

The  Ozarks. — The  entire  Ozark  region  was  explored  earlier  than 
the  prairies.  The  mineral  deposits  in  the.  eastern  part  tempted  further 
explorations  to  the  westward.  It  is  not  improbable  that  De  Soto 
penetrated  the  southeastern  Ozarks  in  his  fruitless  search  for  gold. 
The  more  advanced  dissection  of  this  region  gave  numerous  valleys 
and  streams,  many  of  them  navigable,  which  guided  traders,  hunters 
and  explorers  up  to  the  top  of  the  Ozark  dome,  whence  tributaries 
of  the  White  River  led  westward.  Then  again  the  more  numerous 
water  courses  and  the  larger  forested  areas  along  them  afforded 
haunts  for  numerous  fur-bearing  animals.  Hence  a  very  sparse  hunt- 
ing population  was  rather  early  distributed  over  the  Central  Ozarks. 

The  Ozark  Border. — The  settlement  of  the  eastern  border  has 
been  mentioned  and  was  largely  agricultural.  The  limestone  belts 
of  the  eastern  border  and  the  nearly  graded  lower  parts  of  the  valleys 
gave  fertile  soils.  Mill  sites  along  the  upper  courses  of  the  streams 
were  abundant  and  there  was  a  good  market  for  flour  down  the  river. 
A  considerable  part  of  the  lead  mining  was  done  by  farmers  who 
owned  the  land  and  gathered  the  ore  during  the  winter  and  at  times 
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when  they  were  not  otherwise  employed.  The  early  settlers  were 
largely  French,  but  Americans  soon  outnumbered  them.  By  1820  a 
considerable  colony  of  Germans  was  in  the  Cape  Girardeau  district 
(10  a),  where  many  of  their  descendants  still  remain. 

The  further  permanent  settlement  of  the  Ozark  Border  did  not, 
as  might  perhaps  be  expected,  extend  westward  from  the  densely  set- 
tled eastern  part,  but  began  in  the  southwestern  portion  in  the  Spring- 
field region.  Early  settlers  entered  this  part  by  way  of  the  White 
River  which,  together  with  its  master  stream,  the  Arkansas,  was 
navigable.  Light  draught  steamboats  early  came  up  the  White  River 
into  this  region.  This  area,  moreover,  was  the  focus  of  several  well 
traveled  routes.  Here  crossed  roads  from  the  southwest  to  Boonville 
on  the  Missouri  and  to  St.  Louis,  the  latter  road  pursuing  the  well- 
defined  divide  now  in  large  part  followed  by  the  Frisco  Railroad. 
Another  feature  that  attracted  the  settler  from  the  mountainous  dis- 
tricts of  Kentucky,  Tennessee  and  adjacent  states,  was  the  many 
excellent  springs.  They  gave  a  widely  current  appellation  to  all  south- 
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Fig.  41.     Map  showing  the  distribution  of  slaves  in  I860. 

west  Missouri,  which  was  known  as  "The  Boils,"  often  corrupted  to 
"The  Bulls."  But  the  feature  that  led  to  the  rapidly  increasing  den- 
sity of  population  here  from  1840  to  1860  was  the  excellent  agricul- 
tural possibilities.  Here  the  Border  is  wide  and  generally  prairie  like. 
The  soils  are  fertile  and  easily  tilled  and  there  was  a  fair  market, 
although  the  expense  of  getting  bacon,  cattle  and  flour  to  the  river 
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for  transportation  was  heavy.  Cotton  was  grown  for  local  use,  but 
was  often  cut  down  by  the  frosts.  The  settlers  from  Kentucky  and 
Tennessee  brought  their  habits  of  hemp  culture  which  continued  un- 
til war  times.  The  southwestern  border  sent  much  of  its  products 
overland  to  river  towns  to  supply  the  Santa  Fe  trade. 

An  especially  dense  population  in  the  southwestern  part  of  the 
Border  is  due  to  the  mining  of  zinc  and  lead.  About  1849  lead  was 
discovered  near  Joplin,  but  it  was  not  until  over  twenty  years  later 
that  mining  was  actively  begun  here  (39  b).  At  first  the  zinc  was 
thrown  away.  Previous  to  about  1880  the  lead  was  transported  for 
shipment  to  river  points,  such  as  Linn  Creek  on  the  Osage,  Boonville 
on  the  Missouri  and  Fayetteville  on  the  Arkansas  (39  c).'  About  that 
time  three  railroads  reached  this  area  and  mining  received  a  new  im- 
petus. The  area  has  been  very  productive.  The  large  mining  popula- 
tion furnishes  a  good  market  for  the  farm  products  of  the  surround- 
ing region  in  the  Ozark  Border,  the  Old  Prairie  and  the  Ozark 
Plateau. 

A  particularly  interesting  incident  in  the  settlement  of  the  nar- 
row part  of  the  northern  Ozark  Border  was  the  Hermann  settlement 
(56).  The  German  Settlement  Society  of  Philadelphia  in  1837  founded 
a  German  colony  here.  The  instructions  to  the  commissioners  who 
located  the  colony  were,  among  other  things,  to  search  in  Illinois, 
Indiana,  Missouri,  Wisconsin  and  Michigan  for  a  region  of  good  agri- 
cultural possibilities  on  a  navigable  river  .where  a  large  city  might 
grow.  The  site  of  the  hoped  for  emporium  was  chosen  near  the  con- 
fluence of  the  Gasconade  and  Missouri,  a  situation  possibly  suggested' 
by  the  confluence  of  the  Schuykill  and  Delaware  at  Philadelphia,  the 
home  of  the  society.  It  was  hoped  that  the  iron  and  lead  region 
might,  upon  further  prospecting,  be  found  to  extend  into  the  pur- 
chase. It  was  noted  that  the  land,  although  hilly,  was  suitable  for 
pasturage,  fruit,  and  for  grapes,  that  the  soil  was  derived  from  lime- 
stones, and  that  there  were  abundant  springs.  Soon  a  German  colony 
of  several  hundred  was  located.  Dissensions  soon  broke  out,  the 
colony  was  dissolved  in  1839  and  Hermann  did  not  become  a  rival 
of  St.  Louis.  Nevertheless,  by  their  industry  and  frugality,  the  Ger> 
mans  and  their  descendants  have  become  highly  prosperous  in  a 
moderately  dissected  region  and  from  a  soil  only  moderately  fertile, 
a  soil  indeed  that  in  some  parts  of  the  Border  would  be  largely  given- 
over  to  pasture. 

The  Ozark  Center  and  Plateau. — Here  again  the  presence  of 
easily  obtained  lead  ore  led  to  early  settlement  in  the  lead  region. 
There  was  a  settlement  in  Mine  a  Breton  (Potosi)  as  early  as  1775 
(62  b),  the  Murphy  Settlement  (Farmington)  was  made  in  1798  and 
Fredericktown  in  1800  (47  i).  The  crudely  smelted  lead  was  valuable 
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\  enough  to  allow  pack  horse  transportation  to  the  Mississippi  or  boat 

carriage  down  the  Meramec.  The  rich  iron  ores  in  Iron  County 
early  attracted  attention,  and  furnaces  were  erected  as  early  as  1815 
near  Pilot  Knob,  for  which  the  abundant  timber  furnished  charcoal 
(62  d).  This  industry  grew  until  the  middle  of  the  nineteenth  cen- 
tury and  the  hopes  of  developing  the  supposed  extensive  iron  ores 

i?  -directed  one  of  the  earliest  railroads   (Iron   Mountain)   to  this  area. 

The  forests  of  the  Center  and  especially  the  pine  forests  of  the  south- 
ern part  of  the  Plateau  yielded  considerable  merchantable  timber. 

rf  Saw  mills  were  in  operation  and  timber  was  rafted  down  the  Gascon- 

ade by  1832  (60  a).  The  Ozark  Plateau  with  its  timber  growth,  its 
dissected  topography  and  its  climate  in  many  ways  resembled  the 
Cumberland  Plateau  of  Kentucky  and  Tennessee  and  the  Plateau  wa.s 

Iv  largely  settled   from  these   states.     The   early   settlers   took   up   land 

'/  along  the  flood  plains  in  the  narrow  valleys  and  used  the  relatively 

unforested  divides  for  pasture,  much  as  they  had  done  in  their  former 
environment.  These  provinces  have  been  slow  in  settlement  except 
in  the  productive  lead  districts,  and  much  of  the  area  must  remain 
uncultivated.  In  the  southern  part  of  the  Plateau  fruit  growing  has 
been  successfully  developed. 

The  Old  Prairies. — These  were  not  distant  from  the  great  high- 
way of  the  Missouri  and  were  bisected  by  the  Osage,  upon  which 
there  was  early  flatboat  navigation  (15  a).  An  early  center  of  settle- 
ment and  trade  was  at  Harmony  on  the  Osage  in  southeastern  Bates 
County.  Here  in  1821  was  established  a  missionary  station  by  a  Bos- 
ton society  and  this  served  as  a  nucleus  for  settlements.  As  else- 
where, the  open  prairies  were  at  first  avoided  and  settlers  chose  the 
timbered  belts  along  the  streams.  As  late  as  1852  the  prairies  were* 
held  in  light  esteem.  However,  the  Indian  trade  to  the  southwest  and 
the  Santa  Fe  trade  gave  good  markets  for  flour,  bacon  and  oxen,  and 
the  country  was  rapidly  settled  between  1840  and  1860.  Cotton  was 
grown  for  home  use  but,  as  elsewhere,  it  was  an  unreliable  crop 
owing  to  the  frosts. 

The  Glacial  Prairies. — These  prairies  were  rather  slowly  settled 
in  view  of  their  great  productiveness.  In  the  great  rush  to  Boone's 
Lick  Country  the  southeastern  prairie  was  on  the  line  of  the  main 
road  and  by  1820  settlement  had  been  well  begun  between  St.  Louis 
and  the  Boone's  Lick  area,  although  it  required  more  than  two  de- 
/  cades  for  this  part  of  the  prairie  to  reach  the  density  of  the  Boone's 
Lick  region  70a.  The  hilly,  rolling  land  parallel  to  the  Mississippi 
was  next  settled.  Easy  communication  by  the  river  was  one  factor 
in  this  settlement.  The  same  prejudice  in  favor  of  hilly  or  rolling 
land  prevailed  here  as  elsewhere  and,  moreover,  from  the  records 
obtainable  it  appears  that  a  considerable  area  in  this  belt,  even  on 
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the  prairie,  was  timbered  and  timber  always  appealed  to  the  eastern 
emigrant.  A  good  market  for  the  northeastern  counties  was  found 
in  the  Wisconsin-Illinois  lead  region  (15  b). 

Bek,  who  in  1823  wrote  a  widely  read  Gazetteer  of  Missouri,  lent 
his  influence  to  the  prejudice  against  the  prairie,  stating  that 
"Prairies  must  for  long  time  remain  wild  or  uncultivated." 
Flint,  who  for  some  t  ime  resided  near  St.  Charles  reflected  this 
general  opinion  when  he  stated  that  the  prairies  are  ''generally  too 
destitute  of  wood  to  become  habitable  by  any  people  other  than  hunt- 
ters  and  shepherds"  (11  b). 

During  the  "Mormon  war"  in  1836,  in  the  northwest,  it  was  pro- 
posed to  allow  the  Mormons  and  Indians  to  occupy  the  flat  divides 
on  the  ground  that  they  were  "good  only  for  Mormons  and  Indians." 
Hence  it  was  that  the  skirmish  line  of  settlements  extended  in  narrow 
belts  along  the  timbered  valleys.  It  took  more  than  a  generation's 
experiences  to  find  the  value  of  prairie  soils.  Indeed  many  elderly 
men  can  well  remember  this  idea  which  they  themselves  have  scarcely 
yet  overcome.  The  prairie,  distant  from  the  large  rivers,  lacked  easy 
transportation  and  it  was  not  until  the  completion  of  the  Hannibal 
and  St.  Joseph  railroad  that  the  rapid  settlement  began.  Before  that 
time  settlement  had  moved  into  the  prairie  from  the  rivers  in  the 
east,  south  and-  west. 

The  growth  of  the  different  physiographic  divisions  is  brought  out 

in    the    graphs    of   Fig- 

|     |     |     |     |     8  ures   42   and  43.        The 

717  rapid  settlement  of  the 

Ozark  Border,  the  New 
Prairie,  the  Loess  Al- 
luvial Belt  and  the  Old 
Prairie  continued  un- 
til about  1880  and 
have  decreased  since 
1900.  The  Ozark  Cen- 
ter and  Plateau  have 
been  more  sparsely 
and  slowly  settled  and 
their  population  is  still 
gaining,  but  more 
slowly  than  before 
18SO.  The  lowlands 
slowly  gained  in  pop- 
ulation up  to  1890  and 
their,  rapid  increase 
since  then  is  in  mark- 


500,000- 


400,000— 


300,000— 


200,000— 


100,000— 


LL 


New    Prairie 


Loess   and 
Alluvial   Belt 


Old   Prairie 


Figure  42.  Graphs  showing  the  growth  of 
population  in  the  New  ( Glacial  )  Prairie,  the 
Loess  and  Alluvial  Belt  and  the  Old  Prairie. 
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ed  contrast  to  that  of 
the  other  provinces. 
Until  the  available 
lands  surrounding 
them  had  been  occu- 
pied, settlers  did  not 
occupy  the  lowlands, 
where  e  x  p  en  s  i  v  e 
drainage  was  neces- 
sary. This  area  is  now 
having  the  boom  that 
was  experienced  a 
generation  ago  in  the 
other  provinces. 

DEVELOPMENT  OF 
CITIES. 

While  cities  and 
towns  accompany  set- 
tlements, they  present 
different  problems 
from  a  geographic 
point  of  view  and  are 

therefore  considered  separately  from  the  settlement  of  the  different 
physiographic  provinces.  A  city  will  develop  wherever  population 
is  concentrated  by  trade,  manufacturing,  or  otherwise. 

Political  Towns. — These  grew  up  about  administrative  centers. 
Jefferson  City  was  placed  west  of  the  center  of  population  at  that 
time  and  near  the  geographical  center  of  the  state.  Its  growth  has 
been  almost  entirely  due  to  its  position  as  the  state  capital.  It  has  a 
limited  hinterland  and  but  for  its  political  advantage  would  probably 
not  have  attained  its  present  size.  St.  Louis  and  Cape  Girardeau  are 
examples  of  towns  whose  growth  was  accelerated  by  their  position  as 
military  posts.  In  later  paragraphs  it  will  be  seen  that  many  towns 
and  cities  in  Missouri  owe  much  to  their  position  as  political  centers. 
Industrial  centers  may  develop  in  a  region  of  distinctive  industry 
or  in  a  territory  with  varied  needs.  Joplin  grew  to  supply  a  center 
connected  with  the  mining  of  lead  and  zinc.  St.  Louis,  with  its  varied 
manufactures,  has  no  especially  distinctive  industry,  since  its  hinter- 
land has  varied  products  and  needs. 

Commercial  centers. — Such  centers  grow  where  the  trade  of  an 
area  is  concentrated  and  such  concentration  is  almost  invaribly  due 
to  a  meeting  of  routes.  At  such  a  convergence  the  commerce  and 


Fig.   43.     Graphs    showing   the   growth    of   pop- 
ulation iu  the  Ozark   provinces. 
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manufactures  for  the  tributary  area  or  hinterland  are  focused  and 
carried  on  at  maximum  advantage.  Here  is  the  meeting  place  of  raw- 
materials  and  factory,  the  distribution  of  materials  and  the  concen- 
tration of  capital. 

For  such  a  focussing  of  routes  English  geographers  have  sug- 
gested the  term  nodality.  St.  Louis  owes  its  early  growth  to  its 
favorable  river  nodality.  Springfield's  growth  was  due  to  a  nodality 
caused  by  the  crossing  of  natural  overland  routes.  Warsaw  and  Tus- 
cumbia  were  ferry  towns  where  land  routes  crossed  the  Osage  and 
afforded  a  combination  of  land  and  river  nodality.  Artificial  nodality 
is  created  by  the  meeting  of  railroads  or  canals  and  is  to  be  asso- 
ciated with  those  means  of  communication.  A  very  'pretty  instance 
of  shifting  nodality  was  seen  when  the  Missouri  Pacific  was  build- 
ing. The  construction  just  preceding  the  Civil  War  was  not  steady, 
but  intermittent.  The  railroad  reached  Tipton,  and  this  town  re- 
mained the  terminus  for  a  year.  Here  concentrated  the  mail  and 
trade  routes  to  the  southwest  and  high  hopes  of  a  future  metropolis 
were  aroused.  The  next  year  the  railroad  was  extended  to  Otterville, 
and  this  in  turn  became  the  center  of  trade,  many  houses  being  moved 
from  Tipton.  Smithton  was  the  next  terminus  and  finally  the  rail- 
road reached  Sedalia,  where  further  construction  was  delayed  by  the 
war.  Here  the  terminus  remained  for  several  years.  Besides  being 
a  commercial  center,  Sedalia  was  the  shipping  point  for  vast  quanti- 
ties of  military  stores  used  in  the  military  movements  of  that  locality. 
Moreover,  Sedalia  was  located  in  a  fertile,  rapidly  settling  prairie 
region  and  by  the  time  the  railroad  was  built  westward  Sedalia  had 
secured  a  momentum  which  she  was  able  to  hold.  Later  the  railroad 
machine  shops  were  located  here  and  the  importance  of  the  town 
directed  other  railroads  hither,  so  that  Sedalia  is  an  important  rail- 
road junction  point. 

Distributing  Towns. — If  in  a  considerable  area  the  distribution  of 
population,  products  and  commercial  facilities  were  precisely  equal 
throughout,  it  could  readily  be  imagined  that  at  equi-distances  of 
say  ten  to  twenty  miles,  distributing  centers  would  spring  up.  At 
these  centers  the  produce  of  the  local  hinterland  would  be  marketed, 
local  factories  and  retail  stores  would  be  provided  to  meet  the 
local  demands,  and  banking  facilities  would  be  established.  In  some 
parts  of  Missouri,  especially  in  the  uniform  Prairies  and  Mississippi 
Lowlands,  such  an  ideal  arrangement  of  distributing  centers  is  closely 
approximated.  It  was  a  generally  observed  rule  to  locate  the  county 
seat  near  the  center  of  the  county  so  it  would  be  easily  accessible 
from  all  parts  of  the  county.  These  political  centers,  in  the  absence 
of  towns  with  greater  geographic  advantages,  became  the  chief  dis- 
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tributing  centers  of  the  counties  and  have  frequently  become  import- 
ant cities.  When  railroads  were  built,  if  the  county  seat  was  not 
reached,  it  was  frequently  changed  to  a  position  on  the  railroad. 

Railroad  Towns. — Railroads  in  large  measure  took  the  place  of 
the  rivers  as  lines  of  trade.  Cities  like  Mexico  and  Moberly  grew  up 
at  railroad  junctions.  The  location  of  railroad  machine  shops,  as  in 
the  case  of  De  Soto,  has  been  an  important  factor.  The  site  of  Slater 
in  Saline  County  in  1875  was  a  corn  field,  when  it  was  made  a  division 
point  on  the  Chicago  and  Alton  Railroad.  In  a  few  years  it  has  be- 
come a  small  city. 

It  is  seldom,  of  course,  that  any  one  factor  is  solely  responsible 
for  the  growth  of  a  town.  Different  factors  may  be  ;n  operation  at 
different  times.  One  factor  may  be  predominant  at  one  time  and 
quite  another  at  a  later  time.  A  city's  growth  is  always  due  to  a 
complex  of  factors  of  which  the  geographic  factor  is  only  one.  A 
study  and  analysis  of  the  growth  of  one's  own  town  is  always  inter- 
esting and  is  well  worth  doing  both  for  education  and  for  informa- 
tion. Much  can  be  done  in  the  schools  along  this  line  and  the  study 
of  one's  own  town  will  pave  the  way  for  the  understanding  of  the 
great  cities  of  the  world.  Furthermore,  these  studies  should  be 

printed  in  state  educa- 

O       O      O     o     S     £  *.••!• 

55    o?  $  co  «2  2  tional  journals,  and  lo- 

cal papers  are  usually 
glad  to  print  local 
studies.  It  is  only  by 
such  means  that  an 
adequate  geography  of 
Missouri  can  ever  bt 
written. 

The  foregoing  prin- 
ciples will  be  briefly 
applied  to  some  of  the 
larger  cities  of  the 
state  and  to  some  of 
the  more  notable  geo- 
graphic movements  ai- 
fectmg  city  growth. 
THe  problems  of  the 
cities  and  towns  havo 
become  especially  in-, 
teresting  in  view  of 

Fig.  44.     Graphs  showing  the  increase  of  pop-      the    fact     that    a    large 
ulation    of    Missouri    and    of   cities    of   over   5000      n^-mtvcr*   ^f  our  r,™ 
population.  percentage  or  our  pop- 
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ulation  is  urban  and  the  last  two  censuses  show  the  movement  to 
the  cities  to  have  been  especially  rapid  (Figure  44). 

Since  the  alluvial  belt  was  early  and  densely  settled,  naturally  we 
find  here  the  earliest  important  towns.  Reflecting  the  prevailing  in- 
dustry, these  towns  often  were  first  trading  posts  established  to 
handle  the  fur  trade.  As  the  fur  trade  receded  westward  and  the 
fertile  flood  plain  was  settled,  these  towns  became  trading  points  for 
the  adjacent  region. 

The  growth  of  Ste.  Genevieve  is  typical  of  many  of  these  towns. 
It  is  probably  the  oldest  town  in  Missouri.  It  was  an  early  shipping 
port  for  the  salt  made  in  the  adjacent  Ozark  Border  and  by  1735  was 
a  port  for  lead  shipments  from  the  Ozark  Center  and  Border  to  the 
westward  (13a),  (71a).  Ste.  Genevieve  became  an  important  shipping 
point  for  the  corn  and  wheat  that  were  produced  in  the  adjacent  flood 
plain.  It  was  a  competitor  of  St.  Louis  as  late  as  1820  (71  c).  Prior 
to  the  completion  of  the  Iron  Mountain  railroad,  Ste.  Genevieve  was 
a  shipping  point  for  the  smelted  iron  of  the  Ozark  center.  At  Ste. 
Genevieve  and  Herculaneum  the  lead  was  in  part  manufactured  into 
shot,  the  bluffs  here  offering  good  facilities  for  shot  towers  which 
were  early  located  here. 

Geographic  factors  were  influential  in  the  growth  of  New  Madrid. 
A  low  ridge,  locally  called  "The  Big  Prairie"  crosses  the  Mississippi 
at  this  point  (Figure  21).  This  ridge  leading  northward  offered  a  dry 
road  which  was  an  important  Indian  trail  and  afterward  became  an 
important'  road  connecting  New  Madrid  with  Ste.  Genevieve  and  St. 
Louis  (62  e).  Big  Prairie  and  other  less  pronounced  ridges  in  the 
vicinity  were  generally  treeless  and  arable.  A  wide  "slough,"  the 
Bayou  St.  John,  joined  the  Mississippi  here  and  afforded  a  harbor 
for  the  light  draft  vessels  engaged  in  the  Ohio-Mississippi  traffic 
(11  c).  In  1826,  Flint  records  that  one  hundred  boats  could  be 
counted  on  the  bayou  (10  b). 

This  favorable  site  was  occupied  by:a  Delaware  Indian  village 
and  several  other  Indian  villages  were  in  the  vicinity.  The  extensive 
marshes  and  sluggish  streams  furnished  a  favorable  habitat  for  fur- 
bearing  animals  and  a  fur  trading  post  was  early  established  by 
French  traders  from  Kaskaskia  (62  e).  Many  flatboats  coming  down 
the  Ohio  with  cargoes  would  discharge  at  New  Madrid  rather  than 
attempt  the  difficult  journey  up  the  Mississippi.  In  consequence  of 
these  favorable  factors,  New  Madrid  rapidly  grew  in  importance  and 
with  Natchez  became  the  most  important  'port  between  St.  Louis  and 
New  Orleans  (11  a).  About  1790  American  farmers  began  to  settle 
in  the  vicinity  and  the  exports  of  corn  of  6,000  bushels  in  1794  had 
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Fig.  45.  The  New  Madrid  bend.  The 
dotted  areas  show  where  the  banks 
were  eroded  from  1883  to  1002.  (  Mo. 
River  Commission  ). 


trebled  by  1706  .(67a).  But.  the 
importance  of  New  Madrid  rap- 
idly dwindled.  Its  position  on 
the  outside  of  a  meander  (Fig- 
ure 45)  subjected  the  site  to 
constant  erosion  and  the  town 
has  been  moved  away  from  the 
river  several  times  (14  b).  In- 
deed, were  it  not  for  the  con- 
tinuation of  the  Big  Prairie 
across  the  river  a  cut  oft'  would 
undoubtedly  have*  long  ago  oc- 
curred and  New  Madrid  would 
be  deserted.  The  earthquakes 
of  1811-12  almost  depopulated 
the  adjacent  lowland  and  it  has 
only  rather  recently  recovered. 
The  Cape  Girardeau  district  was  largely  settled  by  Americans, 
although  a  German  settlement  was  located  along  the  White  Water 
River  as  early  as  1799  (62  f).  Early  in  the  nineteenth  century  the 
town  on  the  bluffs  was-  founded  and  an  administrative  post  was  estab- 
lished from  which  a  considerable  Indian  trade  was  carried  on.  The 
flood  plain  in  front  of  the  town  was  productive  and  exports  of  corn, 
wheat,  tobacco,  stock  and  cotton  were  important.  The  town  was  not 
on  the  river  and  had  no  especial  advantage  as  a  local  commercial 
center  and  when  the  county  seat  was  moved  to  Jackson,  Cape  Girar- 
deau lost  its  early  importance. 

Together  with  the  adjoining  country,  the  river  towns  north  of 
St.  Louis  were  slow  in  developing.  Hannibal,  at  the  confluence  of 
Bear  Creek  and  the  Mississippi,  was  an  important  trade  center  for 
the  northeastern  counties,  but  its  growth  to  a  city  began  with  the 
completion  of  the  Hannibal  and  St.  Joseph  Railroad.  Louisiana,  also 
at  a  confluence  of  a  creek  valley  with  that  of  the  Mississippi,  was  an 
important  trading  point. 

With  the  rapid  settlement  of  the  Boone's  Lick  Country  came  the 
demand  for  a  trade  center,  and  with  singularly  poor  judgment  .the 
town  to  meet  this  demand  was  Franklin,  situated  in  the  flood  plain 
opposite  the  present  town  of  Boonville.  Franklin  was  founded  in 
1817  and  at  once  became  the  distributing  point  for  the  Boone's  Lick 
Country.  The  town  in  its  short  career  was  the  prototype  of  Kansas. 
City.  In  five  years  it  became  the  starting  point  of  the  great  Santa  Fe 
trade  (58  b).  It  was  the  western  point  for  immigrants  from  which 
they  could  look  over  possible  places  for  settlement. 
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Fig.  40.  Looking  from  Boonville  across  the  Missouri  toward  the  site  of 
Old  Franklin.  The  sand  bars  in  the  middle  ground  are  a  part  of  the  old  site. 

But  Franklin,  situated  at  the  river's  bank  on  the  flood  plain, 
within  nine  years  after  its  founding,  began  to  see  its  site  eroded  and 
by  1832  its  site  was  virtually  abandoned  (Figure  46).  The  inhabitants, 
often  moving  their  buildings  with  them,  went  to  the  bluffs  and  founded 
New  Franklin  or  crossed  the  river  to  Boonville  (70  b).  This  town 
on  the  bluff,  where,  as  Wetmore  pompously  expressed  it,  the  Mis- 
souri's "proud  waves  shall  be  stayed,"  succeeded  to  the  Santa  Fe 
trade,  and  to  much  of  Franklin's  importance.  The  growth  of  towns 
along  the  river  kept  pace  with  the  rapid  extension  of  settlement  along 
.the  flood  plain  and  loess  belt.  Providence,  Rocheport,  Glasgow, 
Brunswick,  Lexington,  Westport  and  many  others  sprang  up  between 
1820  and  1840. 

In  the  early  river  towns  we  see  a  common  misadaptation  of  site 
to  the  habits  of  graded  rivers.  It  is  true  that  the  towns  along  the 
rivers  in  the  east  were  subject  to  floods,  but  the  rivers  there,  as  a 
rule,  do  not  have  the  habit  of  strong  lateral  erosion  characteristic 
of  graded  streams. 

Ste.  Genevieve  was  first  located  on  the  flood  plain  about  three 
miles  below  the  present  town,  but  by  1784  the  frequent  floods  and 
lateral  erosion  drove  the  people  to  the  safe  site  on  the  bluffs  (62  b). 
At  Franklin  the  settlers  had  believed  that  the  interlacing  tree  roots 
would  protect  their  site  from  erosion,  but  within  a  few  years  the 
river  covered  the  site.  Glasgow  was  preceded  by  two  unsuccessful 
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towns  in  the  flood  plain,  Chariton  and  Thorntonsburg,  from  which  the 
people  were  driven  by  floods  and  the  succeeding  malaria.  Old  Bruns- 
wick was  an  experiment  on  the  flood  plain,  but  here  again  the  people 
were  forced  to  the  bluff  site  of  the  present  town.  Many  other  towns 
suffered  the  same  fate  and  are  now  known  only  by  their  locations  on 
old  maps. 

Settlers  soon  learned  to  locate  towns  on  the  bluffs  above  the  zone- 
of  floods  or  erosion.  As  the  country  developed,  they  located  their 
towns  where  the  river  impinges  against  the  bluff  and,  if  possible, 
where,  at  the  same  place,  a  stream  and  valley  debouches  into  the  Mis- 
souri. Rocheport  on  the  bluff  at  the  confluence  of  Moniteau  Creek 
had  a  warehouse  in  1820  and  became  a  thriving  town  and  the  center 
of  a  considerable  boat  building  industry.  Glasgow  at  the  confluence 
of  the  Chariton  and  Brunswick  at  the  confluence  of  the  Grand  and 
Missouri  were  distributing  points  for  the  basins  of  those  tributaries. 
The  principal  confluence  towns  were  on  the  north  side  of  the  Mis- 
souri, since  the  longer  tributaries  leading  into  the  prairies  were  on 
that  side.  No  towns  of  importance  grew  up  at  the  confluences  of  the 
Missouri  and  the  Gasconade  or  the  Osage.  The  former  river  led  to- 
the  thinly  settled  Ozark  Plateau  and  much  of  the  surplus  products  of 
the  upper  Osage  found  a  local  market  or  was  drawn  for  shipment  to 
Boonville  and  the  towns  above.  Hermann  was  founded  near  the  con- 
fluence of  the  Gasconade  and  Missouri  that  it  might  benefit  from  the 
river  nodality.  The  adjacent  hinterland  was  not  productive  enough 
to  support  a  large  distributing  center  and,  furthermore,  St.  Louis  was 
too  near. 

Prior  to  the  construction  of  railroads  paralleling  it  in  the  sixties,. 


Fig.  47.  Course  of  the  Missouri 
near  Brunswick  in  1817.  (  after  the 
Annual  Rep't  of  Engineers  for  the 
Missouri  River,  1881,  Appendix  S). 


Pig.  48.  The  Missouri  In  1SS7. 
The  river  has  cut  across  the  neck 
of  the  meander,  leaving  Brunswick 
several  miles  to  the  northward. 
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.the  Missouri  River  was  an  important  line  of  commerce.  The  regular 
.steamboat  traffic  began  about  1S30  and  from  then  until  the  sixties 
scores  of  boats  traversed  the  river  (59  a).  Important  towns  grew  up 
along  the  stream,  especially  at  the  point  of  favorable  nodality.  With 
the  decadence  of  steamboat  traffic  the  towns  lost  their  prosperity  un- 
less they  were  reached  by  a  railroad.  However,  many  of  the  towns 
were  so  important  that  railroad  routes  were  made  to  touch  them. 
Brunswick,  although  practically  cut  off  from  the  river  in  the  seven- 
ties, became  a  railroad  junction  and  has  retained  importance  (Figures 
47  and  48).  Lexington,  Glasgow,  Boonville,  St.  Charles  and  Louisi- 
ana were  of  such  importance  that  railroads  crossed  the  river  at  these 
places.  An  interestng  result  of  the  importance  of  the  'river  zone 
is  seen  in  the  density  of  educational  institutions.  Of  the  colleges 
.and  academies  in  the  state  founded  prior  to  1870,  but  few  are  more 
than  twenty  miles  from  the  Missouri  or  the  Mississippi. 

ST.   LOUIS. 

General  Position. — The  area  adjacent  to  the  confluence  of  the 
Mississippi,  Missouri  and  the  Illinois  must  invariably  contain  an  im- 
portant trading  center  as  the  region  became  settled.  Here  was  the 
•natural  focus  of  trade  for  the  productive  basins  of  the  upper  Missis- 
sippi and  the  Missouri  Rivers  that  were,  together  with  many  of  their 
tributaries,  navigable. 

The  local  position  of  the  future  St.  Louis  might  be  at  several 
places,  although  the  present  site  is  probably  the  best  in  the  area. 
Like  so  many  other  of  our  cities,  St.  Louis  began  as  a  trading  post, 
and  the  selection  of  the  site  is  due  to  the  sagacity  of  Laclede  Lin- 
quest.  Laclede,  as  he  is  usually  called,  wished  to  establish  a  post 
for  an  extension  of  trade,  of  which  he  appears  to  have  had  the  mo- 
nopoly for  the  Missouri  and  part  of  the  upper  Mississippi,  although 
this  is  doubted  by  some  historians  (G2h).  He  considered  several  sites, 
among  them  Ste.  Genevieve,  then  on  the  flood  plain.  St.  Louis  was 
finally  chosen  for  several  geographic  reasons.  Here  the  river,  mean- 
•dering  in  its  broad  flood  plain,  swings  against  the  western  bluff,  there- 
by giving  deep  water  at  a  site  safe  from  lateral  erosion  and  floods. 
Laclede  showed  his  wisdom  in  avoiding  the  usual  site  of  early  towns 
in  the  flood  plain,  such  as  the  logical  site  at  the  exact  confluence  of 
the-  two  rivers.  There  was  enough  timber  in  the  adjacent  prairie  to 
furnish  fuel  and  building  materials.  Moreover,  he  brought  from  France 
the  idea  of  the  importance  of  mill  sites  and  rightly  believed  that  the 
small  streams  tributary  to  the  Mississippi  would  furnish  water  power, 
although  he  probably  overestimated  their  importance. 

Founded  in  1764,  the  post  at  once  became  important.  The  popu- 
lation was  suddenly  increased  by  the  influx  of  French  families  who 
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migrated  across  the  river  after  the  cession  of  the  country  east  of  the 
Mississippi  to  England  (72  a).  It  soon  became  an  important  civil- 
and  administrative  post. 

River  Influences. — Prior  to  the  steamboat  area  when  cargoes  must 
be  light  and  of  high  value,  the  fur  trade  was  dominant  in  St.  Louis, 
although  considerable  lead  found  shipment  from  there  to  the  south 
and  east.  Furs  were  used  as  currency  nearly  until  statehood  days 
and  a  large  proportion  of  the  population  was  absent  during  the  trap- 
ping season.  The  agricultural  possibilities  of  the  adjacent  prairie  and 
flood  plain  were  neglected  so  that  frequently  the  breadstuffs  were  im- 
ported from  Ste.  Genevieve  and  other  places  down  the  river.  The 
converging  trade  of  the  three  rivers  made  St.  Louis  one«  of  the  lead- 
ing fur  centers  (69  a)  and  today,  long  after  the  decline  o;"  river  navi- 
gation, St.  Louis  is  the  leading  center  for  raw  furs,  although  the  value 
of  this  industry  is  far  exceeded 'by  that  of  many  others. 

It  was  not  until  the  development  of  steamboat  navigation  that 
St.  Louis  reaped  the  full  value  of  her  river  nodality.  The  steamboat 
far  exceeded  the  flatboat  in  capacity,  speed  and  the  ability  to  carry 
freight  up  stream.  The  "General  Pike,"  which  arrived  at  St.  Louis 
in  1817,  was  the  predecessor  of  a  fleet  that  grew  so  rapidly  that,  about 
twenty  years  later,  the  number  of  steamboat  arrivals  was  2,050  (61  a), 
and  the  cash  value  of  the  river  fur  trade  in  1817  amounted  to  $600,- 
000,  a  very  large  sum  in  those  days  (71  b). 

The  steamboat  carried  not  only  the  rapidly  increasing  fur  consign- 
ments, but  as  the  fertile  flood  plain  and  loess  belt,  were  settled,  bacon, 
hides,  flour,  hemp  and  tobacco  came  to  this  port  for  transportation 
down  the  Mississippi.  The  city  became  known  as  a  hemp,  lead  and 
tobacco  center  and  still  remains  the  principal  tobacco  manufacturing 
center  of  the  United  States. 

As  the  steamboats  became  larger  a  river  factor  of  great  advantage 
became  evident.  Below  the  mouth  of-  the  Missouri,  the  depth  of 
water  in  the  Mississippi  b-ecomes  notably  greater  with  the  combined 
flow  of  the  two  rivers.  St.  Louis  was  therefore  the  meeting  place  of 
the  heavier  boats  of  the  lower  Mississippi  and  the  lighter  boats  of 
the  Missouri  and  the  upper  Mississippi.  Boats  could  run  from  St. 
Lauis  to  New  Orleans  at  the  lowest  stage  of  water  (8  a).  At  such  a. 
point  of  transfer  warehouses,  mercantile  establishments,  manufac- 
tories, banking  houses  and  other  establishments  incidental  to  the 
growing  commerce  were  established.  The  Santa  Fe  trade  had  its 
distributing  center  at  St.  Louis.  The  value  of  the  river  landing  was 
strikingly  shown  in  1835  when  a  serious  depreciation  in  real  estate 
occurred  because  the  Mississippi  threatened  to  change  its  channel 
toward  the  eastern  bluff,  a  misfortune  that  was  averted  by  engineer- 
ing operations. 
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Development. — With  such  a  momentum  due  to  its  river  nodality, 
St.  Louis  attracted  first  the  principal  overland  routes  and  later  the 
railroads.  By  1830  St.  Louis  was  the  western  terminus  of  the  import- 


Fig.  49.     Railroads  iu  the  Middle  West,  1850-CO  (after  Coman  ). 


ant  road  from  Pittsburg  and  of  the  post  road  from  Louisville.  In  the 
fifties  the  Ohio  and  Mississippi  Railroad  reached  the  eastern  bank 
of  the  river  opposite  St.  Louis  and  opened  railroad  communication 
with  the  East.  However,  in  the  development  of  railroads,  St.  Louis 
was  much  behind  her  great  rival,  Chicago  (Figure  49).  This  retarded 
development  was  due  in  part  to  the  confidence  that  St.  Louisans  had 
in  their  geographic  position  which  prevented  greater  activity  in  pro- 
moting railroad  building  (65  a).  During  the  sixties  railroad  construc- 
tion went  on  rapidly  in  Missouri  and  adjoining  states  and  St.  Louis 
became  a  center  of  converging  eastern  and  western  lines.  Meanwhile, 
as  elsewhere,  river  traffic  had  declined  with  the  building  of  railroads. 
In  1871,  33  per  cent  of  the  freight  handled  at  St.  Louis  came  by  boat, 
but  sixteen  years  later  the  percentage  was  only  10  (71 -d).  The  grow- 
ing importance  of  St.  Louis,  however,  as  a  railroad  center  more  than 
offset  the  decline  in  river  transportation. 

During  the  Civil  War  St.  Louis,  with  its  converging  railroads  and 
southern  river  route,  was  the  Federal  base  of  supplies  for  the  western 
operations  and  a  considerable  volume  of  business  was  derived  there- 
from and  the  population  rapidly  increased  from  1860  to  1S70  (Figure 
50).  The  trade  with  New  Orleans  was  shut  off,  with  the  important 
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result  that  extensive 
trade  connections  were 
established  with  the  East. 
After  the  war,  therefore, 
the  business  of  St.  Louis 
that  had  previously  been 
largely  to  the  southward 
had  extended  in  all  direc- 
tions. 

Today  St.  Louis  is  the 
emporium  for  the  South- 
west, which  i's  its  main 
hinterland.  The  varied 
and  extensive  manufac- 
tures reflect  the  growth 
and  demands  of  a  hinter- 
land that  is  rapidly  be- 
coming populous  and 
wealthy. 

KANSAS   CITY. 


Fig.    50. 
Louis   and 


Population    graphs    for    St. 
Kansas  City. 


A  somewhat  unique 
geographic  factor  ex- 
plains much  of  the  growth 
of  Kansas  City.  The  Mis- 
souri here  makes  an 

abrupt  bend  from  a  northerly  to  an  easterly  direction.  Traffic  for  the 
southwest,  especially  for  the  great  Santa  Fe  trade,  left  the  steamboat 
and  took  the  wagons  and  at  the  portage  between  the  two  modes  of 
carriage  was  the  place  for  a  prosperous  town. 

The  advantage  of  the  site  at  the  confluence  of  the  Kansas  and 
the  Missouri  rivers  was  early  appreciated  and  in  the  early  twenties 
a  trading  post  was  established  here  by  the  American  Fur  Company. 
The  fur  trade  of  the  post  was  important  during  the  entire  river  period. 
This  nodal  position,  however  .offered  no  especial  advantage  over  half 
a  dozen  others  along  the  Missouri.  It  was  only  when  the  proper 
response  was  made  to  the  abrupt  bend  of  the  M:ssouri  that  Kansas 
_  City  had  the  reward  of  its  position. 

The  Santa  Fe  trade  was  essentially  an  exchange  of  food,  wearing 
apparel  and  general  necessities  for  the  gold,  silver  and  pelts  of  the, 
upper  Rio  Grande  Valley.  The  Mexican  products  were  of  high  value 
and  small  bulk  and  could,  in  consequence,  bear  the  high  cost  of  trans- 
portation by  wagon.  The  high  profits  of  one  hundred  to  five  hundred 
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Figure  ol.     Vicinity    of   Kansas   City 
and    Independence. 


per  cent  and  the  relatively  small' 
capital  needed  to  equip  a  wagon 
and  teams  attracted  hundreds  of 
traders  to  the  traffic. 

The  first  river  terminus  of  the 
Santa  Fe  trade -was  at  Franklin, 
but  in  a  few  years  its  terminus 
had  shifted  up  stream  to  Inde- 
pendence, nearly  its  logical  geo- 
graphical position,  which  was 
laid  out  about  1833.  (63  a).  Here 
the  prairie  extends  close  to  the 
river  trench  (Figure  51)  with 
ravines  extending  down  to  the  flood  plain.  There  were 
two  landing  places  in  the  flood  plain  for  cargoes  to  Independence; 
one  at  Wayne  City  and  the  other  at  Blue  Mills,  six  miles  below  Inde- 
pendence (64  a).  The  open  prairie  gave  facilities  for  deploying  the 
long  ox  teams  by  which  the  wagons  were  moved  (54).  Here  assem- 
bled the  stores,  warehouses  and  shops  connected  with  the  traffic  and 
for  ten  years  or  more  Independence  flourished  as  the  eastern  terminus 
of  the  Santa  Fe  route. 

There  were  two  disadvantages  that  finally  transferred  the  ter- 
minus from  Independence  to  Westport,  as  Kansas  City  was  then 
known.  The  river  landings  for  Independence  were  on  the  flood  plain 
and  subject  to  overflow  and  erosion,  and  Independence  was  several 
miles  from  the  great  bend  of  the  Missouri.  Moreover,  at  Kansas  City 
the  river  swings  against  the  bluff,  giving  at  once  deep  water  and  a 
landing  secure  from  erosion.  As  competition  became  sharper  the 
profitable  Santa  Fe  trade  again  shifted  to  Kansas  City,  which  gained 
the  leadership  shortly  after  the  Mexican  War  (63  b).  Kansas  City 
remained  the  main  eastern  terminus  of  the  great  Santa  Fe  trade  until 
the  Civil  War,  although  other  towns,  notably  Independence,  Leaven- 
worth,  Atchison,  Omaha  and  St.  Joseph  shared  in  the  traffic.  Xot 
only  the  Santa  Fe  route,  but  other  important  overland  routes  and 
trails  centered  in  Kansas  City  and  the  towns  along  the  Missouri  (Fig- 
ure 52). 

Besides  the  large  amounts  of  commodities  that  were  handled, 
another  factor  growing  out  of  the  Santa  Fe  trade  contributed  greatly 
to  the  prosperity  of  Kansas  City  and  the  other  towns  along  the  Mis- 
souri. A  considerable  amount  of  metal  money  was  brought  back  from 
Mexico  and  this,  in  the  days  of  bank  notes  of  variable  value,  gave  a 
stability  to  the  circulating  medium  and  tided  the  people  over  the  panic 
of  1857  (57  a).  The  entire  "Border  money"  in  1858  was  estimated  to. 
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52.     Overhuul   trails  centering   near   Kansas-  City    (after   Semple  ). 


amount  to  over  $5,000,000  in  value,  much  of  which  passed  through 
Kansas  City  (G8a).  In  speaking  of  the  Santa  Fe  trade,  it  must  not  be 
overlooked  that  Kansas  City  was  the  center  and  shipping  point  of  a 
fertile  region  that  was  rapidly  increasing  in  population,  exports  and 
wealth;  but  the  trade  of  this  region  was  shared  with  other  towns 
while  it  had  almost  a  monopoly  of  the  Santa  Fe  trade. 

With  the  extension  of  railroads  in  the  decade  from  I860  to  1S70 
the  river  traffic  on  the  Missouri  declined  very  rapidly  and  the  future 
of  Kansas  City  lay  in  its  ability  to  attract  the  railroads.  During  the 
war  the  business  of  Kansas  City  was.  all  but  suspended,  while  its 
rival,  Leavemvorth,  was  the  base  of  Federal  military  operations  and 
was  prosperous.  Kansas  City,  however,  had  gained  such  a  momentum 
that  railroads  could  not  afford  to  pass  it  by.  In  I860  the  intention 
was  to  locate  the  western  terminus  of  the  Missouri  Pacific  at  Inde- 
pendence, but  in  1865  it  was  located  at  Kansas  City  (57  bl.  The  San- 
ta Fe  was  forced  to  go  into  Kansas  City,  although  it  was  at  first'  in- 
tended to  build  to  Topeka  (57  b).  Thus  it  came  about  that  Kansas 
City  early  became  the  principal  railroad  center  of  that  part  of  the 
Missouri  Basin,  although  it  had  no  particular  advantages  for  railroad 
•construction  and  for  a  time  the  Missouri  was  more  of  an  impediment 
than  an  aid.  The  last  five  years  has  seen  a  resumption  of  the  river 
traffic  at  Kansas  City  that  promises  a  renewal  of  something  like  its 
former  importance. 
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Kansas  City,  Missouri,  and  Kansas  City,  Kansas,  are  an  economic 
unit.  Their  prosperity  and  growth  are  due  to  the  transportation 
facilities  of  so  many  converging  railroads  and  to  the  fertile  and  popu- 
lous hinterland  tributary  to  them.  The  industries  of  Kansas  City 
are  not  distinctive  like  those  of  Joplin  or  of  Pittsburg,  but  they  supply 
the  various  needs  of  the  populous  hinterland.  Kansas  City,  together 
with  Omaha,  is  near  the  margin  of  the  grazing  and  corn  belts  where 
stock  is  extensively  fed  for  the  market.  The  beef  and  pork  packing 
establishments  which  began  in  the  sixties  have  increased  until  the 
two  cities  rank  high  in  this  industry. 

ST.  JOSEPH. 

The  local  position  of  St.  Joseph  resembles  that  of  St.  Louis,  in 
that  the  Missouri  in  a  broad  meander  swings  against  the  east  bluff 
whose  somewhat  dissected  appearance  gave  it  an  early  name  of 
"Rattlesnake  Hills."  In  the  twenties  Joseph  Robidoux,  a  French 
trader,  established  a  trading  post  here  which  soon  became  important. 
It  became  especially  important  with  the  opening  of  the  "Platte  Coun- 
try" in  1836,  for  which  St.  Joseph  was  the  most  accessible  shipping 
point.  The  fur  trade  was  soon  exceeded  in  importance  by  the  agri- 
cultural products  of  the  flood  plain  and  of  the  fertile  loess  belt  and 
St.  Joseph  became  a  noted  trade  center  for  hemp. 

St.  Joseph  lay  on  the  overland  route  to  California  which  for  a 
time  crossed  the  river  here.  Between  1849  and  1S51  thousands  of 
emigrants  crossed  at  this  point.  Moreover,  a  considerable  portion 
of  the  Santa  Fe  trade  centered  at  St.  Joseph.  A  great 
impetus  was  given  to  St.  Joseph  when  it  became  the  ter- 
minus of  the  Hannibal  and  St.  Joseph  Railroad  in  1859.  Cheap  com- 
munication was  afforded  with  eastern  markets,  better  prices  for  local 
products  were  secured,  and  the  wealth  and  population  of  St.  Joseph's 
hinterland  as  a  consequence  rapidly  increased.  By  1873  when  the 
railroad  bridge  over  the  Missouri  was  completed  there  were  three  im- 
portant railroads  connecting  the  city  with  the  East.  Like  other  cities 
in  the  corn  belt,  St.  Joseph  has  become  an  important  center  for  pork 
packing,  an  industry  said  to  have  been  prominent  as  early  as  1846. 

SPRINGFIELD. 

The  site  of  Springfield  offers  no  especial  advantages  over  dozens 
of  other  possible  sites  on  a  broad  stretch  of  prairie  of  the  south- 
western Ozark  Border.  Indeed  shortly  after  the  town  was  laid  out 
in  1835,  there  was  considerable  doubt  as  to  its  permanence,  since  it 
was  not  at  all  certain  that  it  would  be  the  permanent  county  seat. 
But  through  this  region  ran  two  important  convergent  routes.  One 
led  from  St.  Louis  along  the  divide,  the  "Ridge  Road,"  and  another 
from  Boonville  and  other  river  points,  both  roads  leading  to  the  In- 
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<iian  Territory  and  Arkansas.  Springfield  grew  on  the  site  of  an  In- 
dian village  about  a  spring  and  became  the  focus  of  these  important 
roads.  In  the  forties  there  was  an  extensive  trade  in  live  stock  and 
farm  products  to  the  southwest  and  also  to  Kansas  City  for  the  San- 
ta Fe  trade.  The  fertile  prairie  was  rapidly  settled  and  Springfield 
was  its  trade  center.  When  the  railroads  were  built  the  town  was 
so  important  that  the  railroads  centered  there.  The  lead  and  zinc  areas 
to  the  west  have  also  become  in  part  tributary.  Springfield  is  an  im- 
portant city,  a  railroad  center,  the  focus  of  a  productive  hinterland, 
and  still  retains  its  former  trade  relations  with  the  southwest. 

VIII.— INDUSTRIES  OF  MISSOURI.     , 

AGRICULTURE. 

The  position  of  Missouri  as  one  of  the  great  agricultural  states 
rests  primarily  on  her  climate,  soils  and  topography.  The  climate  is 
midway  between  that  typical  of  the  northern  and  of  the  southern 
Mississippi  Basin.  The  rainfall  is  usually  ample;  indeed,  the  problem 

of  drainage  is,  for  the  most 
part,  more  important  than  the 
problem  of  moisture  conserva- 
tion. The'  growing  season  and 
the  frost-free  season  are,  usu- 
ally long  enough  for  the  great 
world  food  staples.  The  sum- 
mers are  hot  and  usually  moist 
in  the  early  portion  and  dry 
during  the  harvesting  season. 

,  The  states,  producing  ™  per  The  clays  and  loams  of  the  low- 
cent,    of    the    corn    crop    of    the    Lulted 

States  in  1909.     The  figures  denote  the  lands     and     prairies    are    tertile 

production   in   millions  of  bushels.  and     some     afe     highly   produc. 

tive;  the  relatively  level  and  undissected  topography  of  these  divisions 

allows   extensive   use   of  agricultural  machinery. 
Missouri  produced  in   1909 

over  7  per  cent  of  the  corn 

crop    of    the    United    States. 

The  position  of  the  state  in 

the    corn    belt     is    shown    in 

Figure   53.     The  wheat  crop 

of     the     state     usually     has 

about  one-third  the  value  of 

the    corn    crop.      The    wheat 

growing     states     and     Mis- 
souri's position  among  them 

,  .         ,,.  Fig.    54.      The    states    producing    70    per 

are  shown  in  figure  54.  cent,  of  the  wheat  crop  of  the  United 
amounts  of  meal-  nrn  States  in  1909.  The  figures  .show  the 
amounts  o.  meat  pro-  production  in  millions  of  bushels. 
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ducts  were  carried  in  the  early  river  traffic  and  these  have  increased 
in  valuj.  Cotton  has  long  been  grown  locally  (11  d).  It  is  now 
grown  on  a  large  scale  in  the  southeast  lowlands,  mostly  in  Dunk- 
lin,  Xew  Madrid  and  Pemiscot  Counties.  This  region  with  its  low 
altitude,  southerly  latitude  and  fertile  alluvial  soils  has  a  rapidly  in- 
creasing acreage. 

Such  climates  and  soils  place  the  state  in  the  great  corn  belt,  and 
this  in  turn  accounts  for  the  high  rank  of  the  state  in  swine  and  beef 
products.  Corn  requires  a  hot  growing  season,  which  excludes  the 
crop  from  the  great  northwestern  agricultural  states.  The  climate 
and  soils  of  the  state  are  highly  favorable  to  wheat,  but  wheat  is  an 
extensive  crop  and  seeks  relatively  cheap  land  and  a  region  not  dense- 
ly populated.  Hence  the  center  of  wheat  culture  has  rapidly  moved 
westward  and  is  now  moving  northwestward  (Figure  55).  The  corn 
center,  on  the  contrary,  is  almost  stationary. 

Fruit  growing,  especially  in  the  lighter  soils,  particularly  in  the 
Ozarks,  is  an  important  and  growing  industry.  The  success  of  grape 
culture  in  the  German  colony  at  Hermann  indicates  its  possibilities 
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Fig.  55.  Map  to  show  the  westward  movement  of  centers  of  manufac- 
tures, population,  corn  ami  wheat,  1S50-1900  (Statistical  Atlas,  U.  S.  Census). 

in  other  parts  of  the  state.  From  the  history  of  the  older  states  it  is 
safe  to  predict  that  the  agriculture  of  Missouri  will  become  less  ex- 
tensive and  more  intensive,  especially  jn  the  more  fertile  portions. 
The  average  size  of  farms  in  the  state  in  1900  was  119  acres.  These 
farms  are  capable  of  supporting  a  population  many  times  as  dense  with 
a  system  of  intensive  agriculture. 

The  problem  of  drainage  on  the  flood  plains  and  Southeast  Low- 
lands has  been  mentioned  before.  According  to  the  estimates  of  the 
National  Conservation  Commission  there  are  1,920,000  acres  of  swamp 
and  overflow  lands  in  Missouri,  or  about  4  per  cent  of  the  entire  area. 
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Most  of  this  area  is  comparatively  easily  reclaimed  by  gravity  ditches. 
At  present  the  most  active  reclamation  is  in  the  Southeast  Lowlands, 
but,  as  land  becomes  more  valuable,  the  work  must  extend  to  the 
•flood  plains  of  the  Missouri  and  its  tributaries. 

LUMBERING. 

Although  Missouri  is  not  generally  thought  of  as  a  timber  state, 
in  1908  the  state  produced  lumber  to  the  value  of  over  $8,000,000,  or 
nearly  2  per  cent  of  the  value  of  lumber  in  the  United  States.  Most 
of  this  supply  comes  from  the  Ozarks.  The  growing  of  merchantable 
timber  is  one  of  the  most  promising  industries  for  the  more  dissected 
portions  of  the  Ozarks  (73a).  As  a  recognition  of  the  present  and 
future  importance  of  lumbering  in  the  state,  a  department  of  forestry 
has  recently  been  established  at  the  State  University. 

MINING   AND    ASSOCIATED    INDUSTRIES- 

One  might  almost  say  that  the  history  of'  Missouri  began  with 
lead  mining,  and  the  industry  is  still  increasing  in  importance.  We 
have  before  noted  how  the  search  for  and  mining  of  lead  hastened 
the  settlement  of  southeast  Missouri.  The  importance  of  this  indus- 
try in  the  state  is  recognized  by  the  establishment  and  support  at 
Rolla  of  the  School  of  Mines. 

Lead.— The   old    Mine   la   Motte  in    Madison   County   has   yielded 

\  -lead  since  1720  and  there  are  indications  that  the  area  Was  worked  by 

Indians  befo.re  that  time.     Since  then  the  state  has  ranked  high  in  the 

(production  of  lead  and,  as  regards  this  metal,  is  now  the  most  pro- 
ductive state  in  the  Union.  In  1909  40  per  cent  of  the  lead  of  the 
United  States,  valued  at  over  $12,000,000,  was  mined  in  Missouri.  The 
southwestern  district  was  opened  by  the  discovery  of  lead  in  Jasper 
County  in  1848  (39  d)  and  the  district  has  developed  rapidly. 

The  early  mining  was  largely  from  open  pits,  although  it  was 
soon  known  that  deposits  lay  deeper  in  the  rocks.  The  open  pits  were 
soon  worked  out  and  abandoned.  The  diamond -drill  came  into  use 
in  this  state  in  the  southeastern  field  in  1869  (39  e).  By  this  means 
deep  deposits  were  discovered  with  comparative  ease.  Another  factor 
that  has  greatly  increased  production,  both  of  lead  and  zinc,  is  the  use 
of  improved  machinery  by  which  low  grade  ores,  like  the  disseminated 
ores,  can  be  worked  cheaply.  The  principal  uses  of  lead  in  1909  were 
•'  oxides,  mostly  used  for  paints,  38  per  cent;  pipe,  15.2  per  cent;  shot, 
2.4  per  cent;  sheet  lead,  6.7  per  cent. 

Zinc. — The  history  of  zinc  mining  in  Missouri  compared  with  that 
of  lead  is  recent.  Active  production  began  in  the  seventies  when  min- 
ing and  reducing  machinery  was  fairly  well  developed  and  there  was 
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railroad  transportation  to  market.     The  production  rapidly  increased 

and  at  present  about  60  per  cent  of  the  total  output  of  ore   in  th'e 

United  States  comes  from  Missouri.     In  1909  the  value  of  the  zinc 

ore  mined  in  the  state  was  over  $15,000,000.     Comparatively  little  zinc 

is  smelted  in  Missouri   (12.7  per  cent  in   1909);   much   is   smelted   in 

Kansas  and  Oklahoma,  where  in  1909  about  60  per  cent  of  the  total 

zinc  ore  in  the  United  States  was  smelted.     The  cheap  gas  of  these  ^ 

states  largely  accounts  for  their  important  smelting  industry.     The 

principal  uses  of  zinc  in  the  United  States  (1909)  and  their  percentage 

of  use  are:  Galvanizing,  62.7;  brass,  18.3;  sheet  zinc,  12.6. 

Coal.  —  The  extent  of  the  coal  fields  in  Missouri  is  sho.wn  in  Fig- 
ure 27.  The  beds  lie  approximately  level  and  often  outcrop  in  valleys 
where  they  are  worked  locally.  Many  farmers  work  these  beds  in 
the  winter  when  farm  work  is  slack.  In  1908  Missouri  produced  one 
per  cent  of  the  total  output  of  the  United  States.  But  a  small  fraction  f 

of  the  coal  has  been  developed  and  coal  lands  commonly  sell  for  their 
agricultural  value  only.  The  production  is  increasing  at  about  the 
same  rate  as  that  of  the  United  States.  The  value  of  the  state's  coal 
in  1909  was  estimated  at  $6,591,000. 

Iron.  —  The  production  of  iron  ore  in  Missouri  at  present  is  of  rela- 
tively little  importance.  In  1908,  about  one-fourth  of  one  per  cent  of  the 
total  production  of  ore  is  the  United  States  was  mined  in  Missouri. 
In  1880  the  state  produced  5  per  cent  of  the  ore  production  of  the 
United  States,  but,  as  has  been  noted,  the  production  rapidly  declined 
with  the  partial  exhaustion  of  the  high  grade  ore  of  the  Iron  Moun- 
tain region.  There  is  considerable  good  ore  in  the  state,  the  mining 
of  which  must  some  time  become  an  important  industry. 

Barite.  —  This  is  a  heavy  white  mineral  that  is  pulverized  and  used; 
mainly  as  a  pigment.  Three-eighths  of  the  total  production  of  the 
United  States  in  1909  was  obtained  from  Washington  County  with  a 
value  of  about  $100,000.  Copper  ore  is  mined  in  Fredericktown,  Mad- 
ison County.  The  glass  sands  of  Missouri  are  easily  mined  and 
shipped  eastward.  Cheap  coal  and  glass  sand,  together  with  good 
markets,  have  concentrated  important  glass  plants  at  Crystal  City 
and  St.  Louis. 

- 


MANUFACTURES. 


The  manufactures  of  Missouri  have  grown  because  of  the  mar- 
ket, facilities  for  transportation,  power  and  raw  materials.  Central 
and  eastern  Missouri  had  their  development  accelerated  by  the  river 
routes  accessible  to  them  and  we  have  noted  the  importance  of  these 
factors  in  preceding  paragraphs.  With  the  growth  of  competing  rail- 
roads the  river  traffic  has  declined  to  almost  nothing.  Recently  rail- 


INDUSTRIES  67 

roads  have  been  unable  to  handle  freights  quickly,  railroad  rates  have 
risen  and  there  is  little  doubt  that  a  part  at  least  of  the  river  traffic 
will  be  resumed.  The  Missouri,  like  all  graded  rivers,  has  a  shifting, 
shallot  current  which  will  require  special  boats  and  well  trained 
pilots. 

Railroad  construction  in  Missouri  began  actively  in  the  sixties. 
The  first  principal  railroads  were  determined  in  part,  not  by  the  pro- 
ductiveness of  the  area  to  be  served,  but  by  the  lands  which  were 
available  to  be  given  as  a  bonus.  The  construction  continued  until 
the  state  is  now  well  served  except  in  portions  of  the  Ozarks.  Rail- 
road building  in  the  Mississippi  Lowlands  has  been  rapid  and  this 
region  is  one  of  the  most  thoroughly  served  areas  in  the<  state.  The 
level  surface  and  narrow  streams  make  construction  easy  in  this 
region.  The  state  in  1908  had  11.67  miles  of  railroad  for  each  100 
square  miles.  In  the  same  year  the  United  States  had  7.87  square 
miles. 

The  principal  streams  of  Missouri  are  graded  and  do  not  there- 
fore give  the  fall  necessary  for  the  best  water  power.  Many  smaller 
streams  in  the  Ozarks  have  sufficient  fall  and  some  are  already  har- 
nessed for  use.  There  is  an  enormous  amount  of  energy  in  the  rapid 
Missouri  which  is  unavailable  by  present  methods,  but  in  the  French 
days  at  Cape  Girardeau  they  used  current  wheels  to  grind  their 
grain.  This  is  simply  a  sort  of  wind  mill  placed  on  a  raft  and  run 
by  the  current.  It  is  suggestive  of  future  possibilities  along  our 
graded  rivers.  There  is  abundance  of  bituminous  coal  in  North  Mis- 
souri with  only  a  small  fraction  utilized. 

The  principal  industries,  as  would  be  expected  in  a  great  agri- 
cultural state,  are  connected  with  the  manufacture  of  meat  and  grain 
products.  The  rank  of  industries  in  Missouri  in  1905  was:  First, 
meat,  packing  and  slaughtering;  second,  flour  and  gristmill  products; 
third,  tobacco;  fourth,  malt  liquors;  fifth,  boots  and  shoes;  sixth, 
printing  and  publishing;  seventh,  foundry  and  machine  shop  products; 
eighth,  bakery  products;  ninth,  lumber  products;  tenth,  men's  clothing. 
The  early  directories  of  St.  Louis  and  Kansas  City  show  that 
meat  packing  establishments  and  grist  mills  existed  from  the  earliest 
settlements.  The  center  of  the  meat  packing  industry  has  migrated 
westward  from  Cincinnati  until  it  is  in  the  north  central  Mississippi 
Basin.  In  1900  Missouri's  rank  in  meat  products  was  seventh  in  capital 
invested  and  sixth  in  value  of  products;  the  state  ranked  sixth  in  cap- 
ital invested  in  the  manufacture  of  gristmill  products. 

Clay  Products  and  Cement. — Both  of  these  industries  have  in- 
creased enormously  during  the  last  twenty  years.  The  cheapness  of 
production,  the  growing  scarcity  of  lumber  for  which  they  are  a 
partial  substitute,  and  the  variety  of  uses  for  which  these  products 
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can  be  employed  are  among-  the  causes  for  the  rapid  increase  in  their 
production.  The  raw  materials  for  cement  and  clay  products  are 
widespread,  although  the  production  of  both  is  contingent  on  cheap 
fuel;  markets,  transportation  and  labor  are  perhaps  more  important, 
therefore,  in  these  than  in  many  other  industries. 

Brick,  tile  and  pottery  are  the  leading  clay  products.  Clay  for 
brick  and  tile  is  abundant  in  every  county  and  fuel  in  the  coal  fields 
is  easily  accessible.  In  1909  the  state  ranked  seventh  in  clay  products 
•with  an  output  of  over  4  per  cent  of  that  of  the  United  States.  P'or 
each  person  in  Missouri  in  the  same  year  there  was  produced  approx- 
imately two  dollars'  worth  of  clay  products. 

Portland  cement  is  made  by  heating  pulverized  shale  and  lime- 
stone in  the  proper  proportion  nearly  to  fusion.  Its  rapid  develop- 
ment in  the  state  is  shown  by  the  fact  that,  starting  with  practically 
no  production  in  1900,  Missouri  produced  in  1909  over  5  per  cent  of  f^ 

the  total  output  of  the  United  States.  Four  plants  in  1909  produced 
cement  valued  at  nearly  $3,000,000.  The  great  plants  along  the  Mis- 
sissippi hear  Hannibal  are  a  partial  response  to  the  upfold  of  an  anti- 
cline which  has  brought  up  limestone  and  shale  where  they  can  be 
•conveniently  quarried. 

But  the  great  bulk  of  Missouri's  manufactories  are  devoted  to 
supplying  a  portion  of  the  many  articles  of  food,  clothing,  implements, 
etc.,  used  by  a  large  and  productive  population.  Manufacturers  are 
not  mobile  and  lag  behind  the  growth  of  population.  This  is  brought 
out  in  the  map  (Figue  55),  which  shows  the  center  of  manufactories  \ 

in  1900  to  be  in  Ohio.  Ohio  was  formerly  an  agricultural  state,  but 
possessed  potential  reserves  of  coal  that  are  now  being  utilized  until 
it  is  now  one  of  the  important  manufacturing  states. 

It  is  safe  to  predict  that  Missouri  will,  like  Ohio,  become  more 
and  more  a  manufacturing  state.  Good  home  markets,  transportation 
facilities  with  abundant  coal  point  to  an  increase  in  manufactures. 
With  this,  as  in  other  cases,  agriculture  will  become  more  intensive, 
population  more  dense  and  farms  smaller. 
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41  *22nd  Annual  Report,  U.  S.  G.  S.     Part  2,  Preliminary  Report  on 
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The  principal  summary  of  what  is  known  of  the  drift  and  loess, 
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Ozarks.  At  present  it  is,  unfortunately,  out  of  stock  (a,  263). 

74  *The  Soil   Survey  Reports  of  the  different  counties  in  Missouri 

contain  much  interesting  matter  available  for  school  work.  At 
present  the  following  areas  have  been  described  and  new  areas 
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ports will  'soon  be  available:  Pemiscot  Co.,  Macon  Co.,  Platte 
Co.  The  reports,  so  long  as  they  last,  are  sent  free  upon  appli- 
cation to  the  Bureau  of  Soils,  Washington,  D.  C.  Frequently 
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